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■  MALI  SOP,  W'l  SCQESIIT 

«■  * 

March  10-22,  1924 
S.  H.  Cla.pp',  Chairman 


"The  Madison  Conference,"  as  it  is  how  called,  was  a  meeting  pri¬ 
marily  of  the  research  men  in.  the  Porest  Service.  This  meeting  was  held 
at  the  Porest  Products  Laboratory  from  March  10-22,  1924.  This  is  the 
second  time  that  the  men  in  the  Forest  Experiment  Stations  have  had  an 
opportunity  of  getting  together;  the  other  being  in  1917,  when  the  meet¬ 
ing  was  held  in  Washington,  This  meeting- was  the  first  time  that  members 
of  the  forest  products  organization  and 'forest  experiment  stations  organi¬ 
zations  have  had  the  chance  to  get  together. 

The  meeting  was  called  primarily  for  three  objects; 

(1)  To  get  together,  and  discuss  the  various  problems  that  resulted 
from,  the  completion  of  the  field  work  in  the  various  silvicultural  re¬ 
quirements  reports,'  and  to  coordinate  the  recommendations. 

—  .  ++  •  ' ' 

(2)  To  iron  out  the  difficulties  arising  in  connection  with  growth 

and  yield  investigations.  .  •••'. 

(3)  To  coordinate  the  work  of  the  resesrch  men  in  forest  fire  in¬ 
vest  igat  ions.  • 

Representatives  of  each  of  .the  Porest  Experiment  Stations  were  in 
attendance  in  addition  to  men  in  Forest  Management  from  the  District 
organizations  where  the  requirements  work  has  been  carried  on*  For  the 
section  of  the  meeting  devoted  to  the  discussion  of  fire,  men  in  the  admin¬ 
istrative  organization  who  had  been  working  upon  these'  topics  were  in  at¬ 
tendance. 

The  meeting  has  done  much  to  unite  the  entire  research  force  into 
a  more  homogeneous  organization,  and  to  bring  about  a  closer  coordination 
of  the  work  of  the  men  at  the  different  stations  which  are  more  or  less 
isolated  from  one  another.  Various  committees  reported,  and  in  these  com¬ 
mittee  reports  are  summarized  perhaps  the  chief  definite  accomplishments 
of  the  meeting. 

The  major  decisions  arrived  at  in. the  course  of  this  Conference 
were  as  follows:  *■'  . 


(1)  The  publication  of  a  complete  set  of  papers  on  the  silvicul 
tural  requirements  for  our  American  forest  types  within  the  next  y  e^r 
or  two »  . 


(2)  The  coordination  of  the  silvicultural  requirements  for  certain 
tree  species  which  are  found  in  more  than  one  region,  as  for  example, 
the  western  yellow  pine, 

(3)  The  publication  of  the  results  so  far  attained  by  the  investi¬ 
gative  force  in  the  prediction  of  fire  weather  warnings. 


(4)  Desirability  of  a  publication  in  each  of  the  National  Forest 
Districts  of  a  bulletin  summarizing  the  analysis  of  fire  statistics  to 

show  the  progress  of  the  Service  as  an  organization, 

—  (5)  The  maintenance  of  current  analysis  of  all  fire  statistics 

as  far.  as  is  possible,  within  the  Forest  Service  organization,  and  the 
stimulation  of  the  state  forestry  organization  to  a  similar  analysis 
of  their  problems  along,  similar  lines. 

(6)  The  realization  of  the  need  for  a  method  of  application  of 

normal  yield  tables.  (This  problem  appears  to  be  one  of  the  biggest  con¬ 
fronting  research  in  growth  studies.)  •.  •  • 

(7)  ’  The.  necessity  for  a  decision  as  to  the  methods,  to  he  employed 
in  growth  and  yield  studies,  and  the  need  for  a  manual  covering  the  same. 

In  addition  to  the  tangible  results  above  mentioned  there  are  the 
intangible  results  brought  about  by  the  contact  with  the  men  working  in  the 
field  on  studies  involving  the  growth  of  timber  with  those  who  are  inter¬ 
ested  in  the  forest  products. 


The-  field  men  were  very  greatly  interested  in  the  work  of  the 
Laboratory  .and  a  trip  was  arranged  fcr  them  through  the  Laboratory  in 
.which  they,  were  shown  thq.-work,  of  the  various  sections.  The  time  for  this 
was  all  too  short,  n.  As  .an'  evidence  of  the  appreciation  of  the  field  men 
for  the  courtesies-  extended  them;  by  the  dinners  arranged  for  them; 
through  the  help  and  assistance  given  them  by  the  Laboratory  force;  and 
through  the  privileges  extended  to  them  at  various  clubs  in  the  city  and 
i.n  the  .Laboratory-  buildings ,  a  loving  cup  was  presented  the  Laboratory 
to  be  used  as.  a  prize  for  excellence  in  sports  as  might  be  decided  upon 
^by‘ the  Forest. Products  Club. 


Dr. 

the 

and 


In  addition  to  the  courtesies  shown  the  men  by  the  Laboratory, 
Hichard  T,  Sly  of  the  Land  Economic  Institute  extended- to  the  men 
courtesies  of  his  organization  through  a  trip  to  his  laboratory, 
through  a  dinner  to  the  visiting  members; 


The  following  list  includes  the  members  of  the  field  force  who 
w^re  in  attendance,  exclusive  of  the  members  of  the  Forest  Products  Labor¬ 
atory  ,  a  numoer  oi  whom  attended  a  part,  or  all,  of  the  meetings.  The 
memoers  of  the  LaDora.tory  in  attendance  are  not  given  except  as  they 
participated  in  the  discussions. 
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I.  FORES?  FIRE  .ITOJ^IGATIONS 

1.  A  coi-clao  statement  of  the  outstanding  characteristics  of 
the  fire  problem  of  the  important  forest  regions,  covering  such  points 
as  character  of  the  cover s  characteristics  of  the  fires,  seasonal  vari¬ 
ations,  number  and’  distribution  of  the  fires,  etc.;  particular  reference 
to  those  phases  which  require  investigations;  enough  justification  or 
explanation  to  make  the  points  conclusive.  This  discussion  should  fur¬ 
nish  a  background  for  all  that  follows. 

Fire  Problems  in  the  northern  Rock:/  Mountains 

Howard  R.  Flint 

The  Northern  Rocky  Mountain  District  is  an  important  forest  re¬ 
gion,  in  which  forest  fires  are  probably  of  more  frequent  occurrence  and 
of  more  totally  destructive  character  than  elsewhere  in  the  United  States 

Protection  successful  during  all  but  the  exceptional  years.  An 
insurable  loss  during' the  ordinary  years. 

In  16  year's  of  record  .18. ,-820  fires  on  p~l  National  Forests  have 
burned  over  4<,400,QC0  acres,  killing  log  billion  feet  of  timber  worth  27 
million  dollars.  Suppression  has  cost  million  dollars. 

Of  the  loss  in  acres,  89  per  cent  occurred  in  two  seasons,  1910 

and  1919,  Recognition  of  such  extreme  seasons,  in  advance  of  their  ap¬ 
proach  is  of  supreme  importance.  ;  :  '  • 

The  number  of  fires  per  year  varies  from  373  to  2258. 

Lightning  is  the  greatest  single,  cause  of  fires.  It  ca?uses  from 
67  to  1281  fires  per  year*  ‘ 


It  has  caused  about  35  per  cent  of  bur  fires  in  past  16  years; 
railroads  are  second,  but  such  fires  are  easily  handled.  Lightning 
fires  come  bunched  -  '200-300  in  one  day.-  Too  big  a  load  for  the  organi¬ 
zation. 

Moisture  content  of  the  fuels  is  an  important  factor  influencing 
the  number  of  fires  and  is  the  most  important  of  all  factors  in  deter¬ 
mining  the  extent  and  intensity  of  fires. 

Extreme  dryness  of  the  fuels  is  caused  by  unusual  and  extreme 
climatic  conditions  which  are  also  often  accompanied  by  the  occurrence 
of  much  lightning*  Advance  knowledge  'of  the  approach  of  extreme  dry 
conditions  of  fuels  would  be  of  5.nestimable  value. 


The  greatest  probable  assistance  which  research  can  render  to  the 
solution  of  the  general  fire  problem  in  D-l  is  found  in  three  specific 
problems  as  follows:  '  .  * V:  / 

1.  The  development  of  a  means  of  applying  36— hour  or  longer  weather 

forecasts  to  the  forecasting  of  the  degree  of  inflammability  of  the  im¬ 
portant  fuels,  -  •  '  ^  -V'  • 

2.  The  development  or  discovery  of  a  means  or  method  of  forecast- 
ing,  in  time  and  place,  the  occurrence  of  lightning  storms, 

3.  The  discovery  or  development  of  a  dependable  method  of  deter¬ 
mining  two  weeks  or  more  in  advance  the  approach  of  abnormal  seasons. 

‘  '  '  .  .  . 

Discussion  ■ 

*  Greeley  -  Will  24  hours  warning  enable  you  to  cope  with  widespread 
danger?  .  '•  .  > 

_  ^  jdmt  ~  fes,  if  dependable.  The  force  can  be  increased  in  24  hours.  / 

Would  add  new  men,  no*  move  existing-  men.  The-  ordinary  forest  officer-  is 

no*  aole  to  interpret  weather  forecasts  with  sufficient  accuracy. 


-  ?ire  Problems  in  the  Pacific  ITorthwest 

•  Wm.-  B.  Osborne,  Jr, 

Principal  types  from  Protection  point  of  view 

!•  Coast  Type  ..  ‘  * 


Harrow  strip  along  Pacinc  Coast,  and  west  slopes  Olympic  Moun¬ 
tains  and  Coast  Ranges.  .....  \  • 

Dense  mixed  stands  ^>ruce.  Hemlock.,  D.  Pir  and  Cedar. 

Dense  underbrush  in  timber  and  rank  growth  in  openings. 


Ho  lightning  fires. 
Very  Heavy  duff. 
Heavy  tree  moss. 


Precipitation  ?0-9o;r  rainy  season;  -normal 
August,  .6-1.2;  September,  3  inches. 


for  July,  .7  to  1.2; 
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Hazard  normally  low,  occasionally  extremely  high.  Strip  has 
suffered  from  some  of  the  worst  fires  of  the  whole  Northwest* 


2.  Douglas  f ir  type  v :  '-v 

•  Located  between  'summit  of  Cascades  and  Coast  belt  and  from 
British  Columbia  to  within  short  distance  of  California 
line.  . 

>  ...  '  ' 

Dense  even-aged  SEtands  Douglas  fir,  with  western  hemlock  and 
;  ■!  cedar-'  as  associates;;  Douglas  fir.  70-8C$. 

Very  heavy  duff,  tree  moss  coming. in  above  2500-ft.  elevation. 

Annual  precipitation,  35-60”;  normal  June,  lfc5~3;  July,  .4-1.4; 
Aiig. ,  .6-1.7;  Sept.,  1*7-4. 2. 

3.  Yellow  pine  type  . 


4. 


Located  along  foothills  of  eastern  Oregon  and  Washington;  i.e. , 
'•••around  Blue  Mountains  and  east  side  of  Cascades;  crosses  to  west 
side  of  Cascades  on  Crater  and  Siskiyou  Forests  north  of  the 
California  line.  r  .  • 

Stands  average- about  15  M.B.M.V  broken  by  brush  patches;  consid¬ 
erable  young  growth  under  stands..  - 

k  .Little  to' no  duff. 

-  ,..*J  •*'  ,  •’  -  ’  ’  — *>,  ’  *.  ^  «  "*■  “ 

l.  &2Hiua!" precipitation- 12  to. 20";  normal’'. June,  1-1. 5;.  July,  .3-.4; 

:  s  ■■  'Aug.>  :.3-.5;'.Soptv j  ,6-*8.  *'.  /7  car 

Upper  slope  types  ‘  •  ■'  v''  • 


Higher  elevations  of  Blue  Mountains  and  summit  of  Cascades  to 
yellow  pine  belt.  .  - 

Fir,  larch,  and  lodgepole  type.  Blue  Mountains;  Douglas  fir, 
white  fir,  white  pine,  and  mountain  hemlocks  along  Cascades.,.  , 

Light  to  moderate  duff  condition. 

Moderate'  to  heavy-  moss  both  regions. 

Ahnual  precipitation,  20-30  for  fir-larch,' and  3C-80  for  Cas¬ 
cade  group . 


Number  njid.  distribution  of  fires 

Uationa.1  Forests  only  average  last  7  years  135C  abou^  evenly 
distribut ed  between  east  and  west  side  of  Cascades;  ^5jo  caused 
by  lightning.  Outside  National  Forests  only  lCbo  oi  total 
caused  by  lightning. 

Characteristics  of  our  fires  are 

1.  Marked  fluctuations  in  intensity  at  different  periods  of  the 
day  in  all  types. 

ah  2„  -  Tendency  in  many  cases  to  smoulder  for  days  in  heavy  duff  with 

no  appreciable  spread. 

3.  Tendency  to  develop  into  crown  fires. 

4.  Great  persistency  in  heavy  duff  types, 

5.  "  High  inflammability,  rapid  spread,  easy  control  in  yellow  pine 

type. 

The  outstanding  problem  is  creation  of  slash.  It  represents 
a  constant  hazard  to  timber  until  disposed  of. 

*  •  .«*..*  .  .  i 

Osborne  stated  that  the  normal  fire  season  lasted  from  3  to  4 
months  on  lightning  fires  and  was  evenly  distributed  except  for  the  fog 
belt.  The  major  per  cent  of  loss  is  taken  in  relatively  a  few  days, 
usually  1  to  3.  The  chief  risk  results  from  the  large  amount  of  slash, 
about  200*000  acres  being  Created  each  year,  and  from  the  fact  that  old 
bums  are  more  inflammable  than  green  timber.  The  area  of  the  hazard 
in  the  umoss  type"  amounts  to  12,000,000  acres. 


Fire  Problensin  California 

E„  I.  Kotok 

1.  Four  distinct  regions:  :  .  . 

(a)  Redwood  region 

(b)  California  pine  region 

(c)  Watershed  forests,  southern  California. 

(d)  Woodland  and  chaparral  adjacent  to  pine  region 

2.  Redwood  region 

(a)  Area,  1?630,000  acres. 

(b)  Dense  forest  cover  in  fog  belt  and  partially  stocked  cut-over 
land  invaded  with  brush. 

(c)  Virgin  forest;  hazard  generally  low  or  absent;  occasionally 
extreme,  developing  into  crown  fires. 

Cut-over  areas „  constant  hazard,  fairly  high. 


-16- 


(&)  Causes  of  fires:  almost  exclusively  man-caused  and  preventable. 
-  (e)  Practically  nothing'  known  .about -damage,  ;  Great  importance  of 
climatic  control  of  fires.  ... 


3.  pine  region 

(a)  Area,  approximately  15,000,000  acres: 

oo  Forests,  understocked,  full  of  underbrush  and  checkered  with 
brush  fields.  Highly  inflammable.  .,  ... 

(c)  About  1,200  fires  annually  -  l/3  lightning.  Frequently  occurring 
.  r  .in  peaks,  with  as  many,  as  325  fires  in  a  day#.  .Extreme  seasons 

*  -  ,  .  of  I9q  days  with  constant  Ganger, .occasionally  excessive. 

(d)  Annual  acreage  'burned  about  l35,QOp-.  Occasionally  individual 
fires  reaching '25,000  acres;'  seldom  crown  fires.  Damage  at  least 
2/ 3  of  total  spent,  for  protection ^and .  suppression,  u 

(e)  Least ' damage 'in  virgin  forests,  reduction  of  hazard  in  other 
types  e'ssential*  GFeneral  undervaluation  of  damage. 

4.  *  Watershed  Forests,  California . ’  ’ 

(a)  Area,  between  5  aha  6  million  acres. 

(b)  Enormous  unbroken  areas  excessively  inflammable  brush  fields. 

(c)  Average  about  250  fires  per,  year,  of  which'  over-  35^  are  Cfs. 

(d)  Burned  area  about  2.2^  of  total  per., year,.  5q ,000 -acre  fires  not 

unusual;  all  develop  into  crown  fires. . 

(e) .  S^son^tmon.thSj*  occasionally., J.2  months.; .  .  %  - 

Y  (f)  important  consideration: 

1.  Relation  of  cover  and  water  resources  and  erosion. 

'  -  ’"2.  Reduction  of  hai?ard,:’'ri  V'lu  7  ‘  "  .r 

*  ;  3.  Weather  forecasts.-''  7"  J  ' 

(g)  Possibility  of  changing  pbeheht  brush  cover  to  forests. 

,j..  i  'i-  *  -  -  ■•  *  **■* 

5.  Chaparral  and  Woodland  *  '  7,_  '/  '  '  '7. '  ■  7.*^ 

..  ;  .(a)  Area,  10,000,000- acres.  ,  v.  . -  y  -u  ;7v'. 

(b)  Dense,  highly  inflammable  brush  land  with  compara-t i  vely  little 
true  forest. 

(c)  At  out  800  fires  per  year,  i.,.- 

(d)  Area  burned,  about  300,000  acres'. ‘.  7  7-  .  .  v  /. 

(e)  Season,  about  seven  months j"  with  extreme  critical  points  corre- 

• •  *•  spondihg-to-  other  regions,  ~  5 •  ••  -  •  - 

Cf)'-lTo' land: policy;  used  chiefly  for  grazing  where  fires  are  en- 
'  •  cwuraged*  population  ai-oregardh -timber  or  watershed  value. 

'  h  (g)'  Fires  in  tnis^belt  a-  constant  ' threat  to  pine  region  proper. 

Discussion  '  •  * 


Clapp  -  How  does  this  agree  with  the  troubles  in  California?' 

.Kotok  -  agrees  with  Osborne -that  there  are  practically  no  lightning 
fires  in  the  fog  bolt.  ‘The  extension  of  the  brush  and  woodland  types  Into 
the  pine  is  the  result  of  fires. 
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Tiie  cout standing  problems  of  the  California  district  are  practically 
the  same  as  in  Districts  1  and  6. 


Pi  re  Problems  in  the  Couthwest  ... 

'v ;  .  /  H.  E.  Mafsli  *•  •  ; 

1.  General  conditions  • 

a.  Cover  types*  About  one-third  of  district  is  sawtimber  type, 
of  which  over  80$  is  W,  Y.  P*  and  the  remainder  is  divided 
about  equally  between  Douglas  fir  $ype  and  spruce  type, 

b.  Season,  Commences  in  May,  culminates  in  latter  part  of  June 
and  early  July,  when  the  summer  rains  commence,'  This  dry 

•  •  spring  season  is  characteristic  of  the  Southwest*;  Some 

years  a  secondary  season  late  September  to  early  November*  *  ‘ 

c*  There  are  three  distinct  regions  with  respect  to  fire: 

(1)  Colorado  Plateau  '  '  *  '  r‘ 

(2)  Northern  New  Mexico  •.  ’.'V  -  •  . 

(3)  Arizona  Brush  '  •  •  •' :  ;  ?. 

2.  Colorado  Plateau.  Most  serious  problem  of  all,  largely  W.Y.P. 

'  ,  “  *  .  •  .  J*  ■  "  ..  *  *. 

a.  Extremely  dry  spring  season  characterized  by  high  winds* 
b*  High  lightning  risk.  Lightning  comes  in  advance  of  Tains. 

c.  Partly  heavy  bunch  grass. 

d.  Mach  cut-over  land. 

e»  Get  fires  up  to  3000  acres.  One  of  the  objectives  is  further  / 
reduction  in  fires,  especially  on  cut-over  areas. 

3. :  Northern  N.  Mex;  '  Large  areas  not  only  N.Y.P.,  but  Douglas  fir  and 
.  spruce  types. 

a.  Lower  lightning  risk. 

-  ..  :b.  Less  distinct  dry  spring. 

c.  ^arge  areas  of  Douglas  fir  and  spruce  devastated  by  old  burns, 
as  to  which  there  are  several  theories.  Further  study  is 
needed  as  to  the  practicability  of  further  cheapening  protec- 
^lon  costs  by  the  use  of  Pearsons  rainfall  studies.  This 

wi.,0.  involve  checking  the  theories  as  to  the  large  burned 
areas. 

4.  Arizona  brush  * 

a.  Hazard  greatly  lowered  hy  overgrazing  in  last  40  years,  but 
has  resulted  in  tremendous  watershed  damage. 

•  *’ :  *?  * •  .  „  •  *  r  •  ‘  **  **•  • ' .  *•  •  • •  ■  • 
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b.  Over grazing  has  reduced  grass  'competition  and  fire  damage  and 

thas  promoted  establishment  of  W.Y.P.  and  juniper  reproduc¬ 
tion  over  large  areas*  7*> 

4  '  •'  —  ^ 

c.  Light  grazing  appears  to  mean  more  brush  and  grass,  therefore 
greater  fire  hazard  but  less  watershed  damage* 

-  jt'  ’ 

d.  The  foregoing  may  indicate  that  the  brush  is  a  temporary  type. 
Study  is  needed  to  determine  whether  this  theory  of  type 
succession  and  causation  is  correct  and  whether  watershed  pro¬ 
tection  or  fire  hazard  reduction  should  have  priority. 

5.  Finally  as  a  needed  investigation  is  recommended  a  study  of  climatic 
trends  and  cycles.  At .present  our  research  and  administration  is 
premised  on  the  following  assumptions:  .  ; 

a.  Ah  absence  of  definite  climatic  trends,  and  ...  * 

.  ,  .  ,  •  .  -  •  ^  *  W 

'  •  ,  *  t  *  •  • 

b.  While  drouth  cycles  exist  they  are  not  predictable  in  the  sense 
“ .  •  of  applying  them  to  administration. 

Chapline  asked  if  heavy  grazing  would  help  to  keep  down  fires. 

Marsh  did  not  specifically  recommend  heavy  grazing  for  this  pur¬ 
pose,  but  advised  rather  ^he  reduction  of  grazing. 

• ' ;  :  ■  ■v-f-  •  ‘  ...  -. ..  '7  . . . 

Chspline  agreed  that  overgrazing  should  be  reduced.  .  -  - 


Fire  Problems  in  the  Southern  pine  Begjon 

R#  D.  Forbes 


•  *s 


1.  Extent  and  .frequency.  Larger  percentage,  of  .region 'burned  annu¬ 
ally  than  of  any  other  region  in  United  States.  Longleaf..  lands  more 
widely  burned  than  shortleaf  lands.;  V?- 


>  . 
-  v 


•m’-m  O' 


t,  2.  Chief  causes:  ,  incendiarism  by  's'tookmeii  probably  as  high  as  . 

75^4*  hunters  and  campers;  railroads  and  tramrpads-;  turpentine operators; 
miscellaneous. 

V  ..  v'-r- '  :r  ?  f  'Xv  * 

3*  .Character-  of hazard .  Slash  created' on  3  million' .--acyes  annually. 
In  mature  'timber.,  main. hazard  is.  leaf  .litter,  - normally  not  ever- 4'  inches' 
deep,  owing  to  exifau ion  and  decay.  In  open  staiida .and.. cutv-oyer  land 
main  hazard  i3  luxuriant  growth  o-i -grasses.  ^  Palmetto,  gallb'erry^  and- a 
few  other  species  of  underbrush  bad  hazard-  bn  some  soil:  types."  :  otco-f  io 


4*  Fire  seasons,  Normally  fall  and  winter,  but  extended 'drought- 
may. permit  fires  at  any  time*-..-, 


.  7*2  *  • 


f  ^"Damagerfr^m  any  one  .firsthand  to  segregate  from  cUmo^ 

lative  effect  of  "earlier  fires*.  -7 


<*  *  *.*•>' 


There  is  grpat  indifference  to  fires  in  the  South,. 

Longleaf  pine  areas  burn  more  frequently  than  short  leaf. 

v-.Aot.  g  10  *Q00~acre  fires  are  common. 

Stockmen  have  been  accustomed  to  burning  the  woods '  in  the  "belief 
ii^, roved  ^ras^g  , condition^.  „ 


ics 


**  r  y  ,  *4  *•»  ■<*  *  tf 

i  -  *  ••  *  •  v  J,;.  .  .1 


Starting 

in  this,  region*;*  .  r  u  .  .  . 

ifi  nci.t- r-janti-.-:  •  ; *7 77‘ 7  7 .",  ■/'**  '  '  yg 

Crown  fires  do  not  occ’ir- except'  ih;. young '..st^h’ds.  "  >J 

•  '•  >';Xr*  -“fr 

There  are  ,.twot  fire,  .peasons,  y,  spring  and  fall;  severe  droughts  may 
occur  all  through  the  year.  '  ' "  “v*  '  •  '  g* 

’*«  *  ••  I.'  f  !  ¥.  M  "<  »•>  .«  ...  .!  .  ..  .  .  _  .  , 

s  *•'  *-  44 ’i  *  //U  *1^*  2  ;  .  N  *•- 

Fire  damage  in  thi.s  . region  .dp.es  not,',  result  in  total-'  destruction; 
most  of  the  damage  is  to -renro'draetibn.  ;  "  ‘  **n’ 


such 


work. 


•/  O t  .•  .  t. 


Fire  Problems,  in  Colorado «  Wyoming , ;  Po?uth  Dakota  and  the  Lake  States 

r  •  •  John ■  McLaren-  "  •  . 

■  '  -  •'•’Whth  ay  net  a-creagevof  2Q., 124, 630  in_t.be.  National  Forests  inpis- 
ttidt'-^'j  •  there/^as .  b  een .  burned 
or  9/loths  of  one  per  cent 

is  timDered  lana,  the  oalance  open  or  brush  not  supporting _ o__ 

'■'Loss  in- values-  for  .'timber,-  reproduction  .an£  forage"  totals  $565,706. 

>  -Co&t/of  suppression-  wa-s  ,^$2,34a609.' ,•  . '  7'  7".  .*/  ‘  " 

total  of  3713  fires  during  the  period,  the  lowest  'hmifo or  of 

.  _  ‘3  P  . 


•  f  i  '  •  t.  r  •  •  •»  ,  U*  . '~^e —  —  — -  w  » 

the/ crossed  , inside." 

« WV*S-  vtf  X-iPO  £  v;t\"  Cv  J.x  •  ...r  ,  _• 

'  FjLr.ef.  Season 


.  .  ^he  Forests  scattered  through  six  States,  there-. is^ayT&ide 

..:yar^^nc.e ^in^ tne  opening  da^es  and  length  of  the  fire  season,  and  fires 
Jnv  i  caoOnably  do  espected'in  ady  month- of  ■  the  year -  except  December, 
anoary  an^.  February,  in  the  Lal.e  Sthte-6'  aftd‘  i-i  -the:  western  par.t<-.-of 
the  District,  we  usually  have  both  a  spring  and  fall  season,  the  months 
of  July  and  August  generally  giving  little  trouble. 

«-*t  .i  - 
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.  .  The  spring  season  -in  the  west  is  usually  parsed  without  much 

anxiety,  and  though  fewer  fires  occur  in  the  fall  this  is  the  period 

of  greatest  hazard.  Spring  fires  are  generally  confined  to  south  slopes 

.ahd  open  grass  areas  while  snow  yet:  remains ; in  the  .timber.  In  the  fall 

after  the  grass  is  cured- and  foliage  is  dropping  from  the  aspen,  oak  and 
*  *  *■  '  *  •*.  *  ’  • 

various  kinds  of 'brush; -fires  burn  with  great •  rapidity  and  almost  in- 

: variably  become  crown  fires  unless  they  are  caught  very  quickly  after  in¬ 
ception.  •  -  •  •-  ..  .  ,  .  . 

Hazard'* •'  •  -* . ■  1  *  ’  '•*  :  - 


The  yellow  pine  type  in  South  Dakota  and  the  lodgepole  ip  so’uth- 
ern  Wyoming  and  northern  Colorado  constitute  our  greatest  hazard  in  the 
Wbst.  The  timber  .in- the  Black  Si  Us  region  was  bug  killed  .about  twenty 
years  ago  but~  . is  :restocked0ana.  fire^  takes’^to;  the  crowns  in  incredibly 
.short  time.  In  the  lodgepole* region  mentioned,  fireS- have  been  known  to 
crown"  in  lbs sr than  thirty  minutes  after  their,  inception. 


■> 

-  v* 


10 

Sincej;  siycty^.tp...  seventy'  per"'  ceift  of"  the' "fires  -aT-e  .reached  within 
'  two  .hours, after  discpyery,'  practically' lb*sS-^is‘.?enoountered.  in.  .the 
‘ Eng elifiann; .  spruce .. type « '  '  ' 


/ 

+  v* 


-  .T*  ^  Sires-, in  the. Lake 'Stated  now  :coh§tittitd  our  greatest  problem." 
Transition  into  the’ fire  season -sometimes  occurs  almost ^ over  night ,  and 
at  least  it  is  no  r exaggeration  to:say  thht  it  easily1  occurs,  over  the  week 
end.  -  Litter ’on  the  ground,  consisting',  largely  of  dead,  grass  and'  leaves, 
is  hi ghly^. inflammable,’  ‘I*  don5 1  'like  to  quote  too  many  figures  but  possi¬ 
bly  -this  pQixi;t  ]may  best  be  illustrated  by  the -following: 

**  *  **  'W-  'A'  ,  4.  4  - . 


'  'f 


•  .  •  .  During  1923  nineteen  fires  occurred  tbS'  Michigan  and  all  of  them 
.were  discovered  within  fifteen  minutes;  -*79% -  Was,  reached  in.  an  hour  or 
less,,  and  on- none  did  over  two  hours  -elapse  ^before  the  arrival  o-f  suppres¬ 
sion"  forces*  -yet  of  the  total  'number  waS- of  ".Class  G  size*  : 

'  *  •  *  «»  '  .  **  •  \  «  «£.  *  - 
-  ♦*-  *  >  ^ 


Causes 


v  .*  .  *• 


'O  * 
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,  .  -  Covering  a.period  of  ten  years,  railroads:  have  been  responsible 
fo.r. 30%^  of -.the.  fires',  though  in  the  past  year  or  two  this  has.  been  cut  to 
less- than  ;.haif  s- add  tha 'damage -from  this  class  of :f ires  has  bee.n  almost 
negligible,  for  the  past  two  or  three  years. 

*  :  *  ,  ’•*.  ,  J  .  .  *  •  -  *  •  *  .  ; 

Lightning  has  been' responsible  for  20%  of.  the  fires,  and  these 
occur  over  widely  scattered  regions*  In  few  cases  have  they  resulted  in 
bad  fires,  -and .then  almost  without  exception  because  of  human  failure 
•somewhere- along-,  the  line1;  "  e :  •;  •  % 
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Heed  for  Decreasing  Human  Error 

Referring  to  the  graphs  (on  the  trail),  it  is-  found  that  for  every 
high  peak  in  acreage  burned  or  co'st  plus  damage,  analysis  discloses 
human  faults,  which,  properly  guarded  against would  have  jnade.  differ¬ 
ent  "history*  ITot  only  is  the  time  -short  but  you  ’.rill  not  .be  interested 
in  a  lengthy  analysis-  To  illustrate  my  point,  note' the  graph.indicating 
cost  plus  damage  for  the  ten— year  period  1914-1923,  inclusive,  . 

In  1915  cost  plus  damage  reached  $42,000  for  the  western  part  of 
the  District*  One  fire  involved  $27,000  of  this  amount  because  a  saw¬ 
dust  pile  had  been  suffered  to  btiirh  at  an  abandoned  site  with  one  man 
.  left  to  watch  it*  * 

••In  1916  the  total  went  a. .little  over  $70,000.  Considerably  over, 
half  of  the  deficit  Was , caused  by  one  Wyoming  fire  where  a  certain  indi—  • 
vidual  had  consistently  refused  to  discontinue  burning  On  private  land* 

In  1919  the  high  peak  of  $150,000  was:  reached,  "and  80$  of  this  is  „ 
charged  to  one  Forest,  most  of  it  covered  by  two  fires.  This  was  a  year 

of  extreme- drouth  which  extended-  throughout  District  1  and  into  northern 
Wyoming,  a  Supervisor  recently  transferred  to  the  Forest  in  question  • 
had  come  from  a  Forest  which  always  had  been  comparatively  f tee  from  ' 
fire.*  a  lightning  fire  occurred  and  there,  was  a  long  lapse  of  time  in 
discovery,  though  it  started. within  a  mile  and  a  half  of  a  lookout  point. 
Inquiry  developed  that  it  had  not  been  manned- because  the  B-pF  did  not' 
provide  for  a  lookout  at  this  pern&d  and-  the  policy  of  putting  on.  emer-»' 
gency  guards  'had  been  overlooked.  Had  there  been  a  competent  observer  •* 
on  the  job,  action  Would  probably  haye- resulted, in, holding  the  fire  to  • 
less  than  a  quarter  of  an  acre.  An  observer  was  secured,  but  he  proved 
incompetent  when  a  little  later  in  the  season  lightning  set  a  fire  with¬ 
in  three— fourths  of  a  mile -of  the  lookout.  The  observer,  became  panicky, 
“lost,  his •  head  and,  without  taking  his  personal  belongings,  left  that  part 
of  the  country  without  even  reporting  the.  fire.  Before  it  was  reached  - 
a  whirlwind  picked  it  up  and  scattered  it  like  a  salt  shaker ‘  for  about 
two  and  one-half  miles. 

*  For  the  Lake  States,,  note,  that  in  1917  cost  and  daifege  is  indi¬ 
cated  at  about  $18',000?  75^  of  this  occurred  on  one  fire  and,  in  all 
probability,  unnecessarily  because  of  not  having  a  sufficiently  intensive 
detection  system,  _  The  lookout -picked  up  the  smoke  and  promptly;  reported 
it,  buc  misjudged  the  distance  some  three-fourths  of  a  mile,  and  that 
is  a  long  way  in  a  lake  and  swamp  country,  it  blew  up  before  it  was 
located  by  men  sent  to  suppress  it.  . ■*  - 

In  .<-918  there  is  a  total  cost  and  damage  of  rabout  $24,000.  Only 
out  standingly  efficient  work  in  Minnesota  held  it  at  this  figure,  for 
tnat  was-  the  year  the  State  was  dotted  with  hundreds  of  small  fires, 
when  prac  vocally  no  effort  was  made  to  control  any  of  them,  and  the  stage 
was  set  for  weeks  for  the  awful  holocaust  which  occurred  on  October  12 
of  i/Cat  year.  T7hen  the  crisis  came  we  were  more  or  less  side  swiped. 
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In  1923  the  high  Water  mark  w#.s  reached  with  a  total  of  $41,000. 

$n  general,  the  situation  well  handled  except  cn  one  fire  where 
failure  at  several  points  accounts  for  about  $25,000  of  the  total - 
The  balance  was  mostly  cost  of  holding  off  outside  fires,  but  right 
action  and  continuous  effort  would  likely  have  saved  us  the  $25,000, 
for  the  fire  should  have  been  confined  to  private  holdings-  without  ex¬ 
pense  to  us. 

-  .  •  :  y 

Talcing  advantage  of  lessons  learned  through  experience  and  iron¬ 
ing  out  human  failures  mentioned,  make  it  evident  that  the  “peaks”  would 
be  pretty  largely  eliminated  over  a  period  of  years  including  both  favor¬ 
able  and  unfavorable  from  a  seasonal  standpoint. 

Location  .of  Origin. 

,  ‘  ,  «■.»  .. 

.  ■  .  „  ••  *  < 

Fires  originating  outside  the  boundaries  in  the  western  part  of 
the  District  rarely  cause  us  much  expense  and  almost  always  are  ex¬ 
tinguished  before-  they  are  communicated  to  national  Forest  lands.  On 
the  other  hand,  it  is  the  fixes  originating  outside  the  boundaries  that 
give  us  most  concern  in  the  Lake  States,  Settlers,  particularly  in  . 
-Minnesota,  have  been  careless  and  callous  for  generations-  Until  re¬ 
cently  railroads  did  not  properly  provide  against  fire  nor  undertake  their 
responsibility  for  fire  control.  Lumbermen  used  to  be  entirely  indiffer¬ 
ent  to  fire  except  as  merchantable  timber,  camps  or  plants  were  threat¬ 
ened,  and  even  today  there  are  too  few  who  use  judgment  or  care  with  fire, 
particularly  as  it  relates  to  slash  burning. 

Research  Problems 

1.  Plan  to  continue  evaporimeter  esperiments  which  have  been  car¬ 
ried  on  for  a  year.  Deductions  may  prove  valuable  in  forecasting  fire 
weather- and  supplement  relative  humidity  studies  in  District  6. 

2a  Both  evaporimeter  and  relative  humidity  studies  desirable  in 
Minnesota  to  help  further  educational  work  and  provide  definite  data  for 
lumbermen  and  settlers  who  now  bum  indiscriminately. 

3.  The  remark  has  frequently  been  made  that  there  must  be  some¬ 
thing  in  the  a,ir  in  Colorado  and  T7yoming  which  prevents  fires  from  burn¬ 
ing.  X  should  like  to  see  research  investigations  started  which  will 
give  comparative  data  for  various  parts  of  the  country  along  this  line. 

Discussion 

Hoar  —  There  is  no  cooperation  or  appreciation  by  the  public  in 
fire  protection  and  prevention  in  Minnesota;  that  the  entire  situation 
in  lower  Michigan  had  been  aggravated  by  past  fires  and  consequent  ex¬ 
cessive  surface  dryness.  In  the  upper  Michigan  hardwood  region,  timber 
owners  are  indifferent  to  prevention  of  fires.  Fifteen  to  16  million 
acres  require  protection.  The  heavy  draining  of  forest  bogs  has  re- 
suited  in  surface  drying  and  a  Serious  fire  hazard.  In  spite  of  the 
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snowstorms  which  occurred  late  talc 
ing  new  and  probably  will  continue 
He  estimated  that  one* -half  to  a  mi.. 


spriiig ,  300  forest  fires  are  burn— 
to  burn  during  the  coming  lire  season, 
lien  acres  were  burned  each  year. 


Fire  Problems  in  the  Inter-Mountain  Region 

C.  B.  Morse 

General  Statement 

District  4  divided  into  2  parts  for  fire  discussion. 

1.  High  fire  hazard  -  Southern  Idaho  and  Western  Wyoming. 

2.  low  a  «  -  Utah,  Nevada,  and  Northern  Arizona. 

Southern  1daho  fire  problem  directly  comparable  to  southern  part 
of  western  portion  P---1  and  eastern  Oregon  and  that  of  western  Wyoming  to 
eastern  D-l„  The  problem  in  Utah  and  northern' Arizona  is  directly  com¬ 
parable  to  the  Colorado  plateau  region  of  D~3  and  D~2. 

Crown  fires  are  not  common  in  the  southern  part  of  the  District  on 
account  of  summer  rains  in  July  and  August,  and  heavy  grazing.  In  Idaho, 
however,  fires  crown  very  rapidly.  The  yellow  pine  type  is  broken  by 
stands  of  Douglas  firs  spruce,  and  white  fir  occurring  on  north  slopes. 


Summary  -  Fire  Statistics  -  D-4  -  19Q8  to  1933 


Total 

16  Yrs.  Average  1923  Only 

Number  of  fires 
Suppression  Costs 
Acres  Burned 
Damage  to  Forests 


5,235 
$534,953 
606  j960 


$1  ,  308 i 


av5 


328 

$33,367 

rjT'l  OT7 

$81,779 


260 

$3,822 

682 

$1,581 


Average  Free  in  it.  at  ion 
5  Months,  June-October 


Average  Length 

Fire 

Season  1915-1923 


Fire  Forest  Group  4,23  in. 

Non-fire  Forest  Group  5.52  « 


86  days 
108  days 


1908  to  1923 


3890  fires  on  8  forests  of  the  I daho -W y cming  group  out  of  5235 
for  the  26  forests  in  D-4 


1908-1920 

Causes:  Lightning  nearly  50^  -  Campers  nearly  33^. 
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What  D-4  wants  of  Siesearck:  ••  "  •• 

’i  * 

**,  T .  .  * .  7  .  *  ' 

1*  A  scientific  index  of  actual  conditions  on  the  ground  which 
will  tell  ns.  when  fire  conditions,  really  hr 2  had,  i,..  e« »  do  away  with 
matter  of  human  'judgment*  . .  - 

2*  Ways  ahd  means  of  predicting  these  conditions, 

3.  To  know  how  near  together  climatic  observation  stations  need 

to  be  located*  /. 

4.  Where  should  station  be  located  in  particular  fire  zone  where 
data  needed*  i0  e. ,  in  yellow  pine  stand-  on  south  slope,  another  in  open 

area.,  and  still  another  in  fir  north  slopes,  or  is  a  station  in  the  adja¬ 
cent  Valley  sufficient? 

5t  An  experiment  station  to  help  solve  other  problems  as  well  as 
those  of  fire. 


.  Fire  Problems  in  the  Hardwood  Forests  of  the  Southern  Appalachians 

S.  F,  McCarthy 

.  v  .  '  ?  . 

Character  of  forest  coves 

Pure  hardwood  in  the  coves-  and  on  moist  sites  except  in  locali- 
ti  es  where  white  pine  and  hemlock  are  mixed  in  the  stand.  The  spruce- 
fir  type  must  be  considered  by  itself.  There  is  little  in  common  between 
it  and  the  true  hardwood  forest*  .  . 

Dry  sites  have  a  large  percentage  of  hard  pine.  Stands  are  open* 
timber  too  poor  to  permit  logging  except  where  chestnut  forms  the  princi¬ 
pal  part  of  stand  on  the  ripper  slopes  ahd  ridges,  •  w.  . 

The  northern  hardwood,  type  on  the  higher  moist  slopes  has  more  of 
the  eharact eristics  seen  farther  north,  but  lacks  the  show  .protection. 

This  discussion  refers  chiefly  to  the  typical  southern  hardwood 
foi^est  with  hard  pine  mixture,  since  these  stands  come  more  into  contact 
with  the  causes  01  fire  than  the  more  remote  higher  types,  - 

Character  of  forest  floor 

*  *  .  ’  ’ ,  . 

Fires  are  carried  largely  in  the  leaf  litter  of  the  preceding  sea¬ 
son,  Other  litter  and  down  timber  serve  to  increase  .the  intensity  of  fire 
but  do  not  create  a  menace  in  themselvesc 

Slash  is  of  minor  importance  in  the  general  fire  problem.  It  de¬ 
composes  in  2  to  5  years.  TThere  it  is  heaviest*  the  logging  tears  up  the 
ground  and  creates  natural  breaks.  By  the  time  the  new  growth  has  rees¬ 
tablished  the  leaf  litter  over  such  areas,  the  slash  lias  quite  largely 
decomposed.  Vtood  litter  and  down  timber  increase  the  damage  to  some  ex- 
t  ent  * 
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Dry  sites  arc  dry  for  longer  periods;  are  only  regarded  as  waste 
areas  by  most  people,  and  fire  in  them  is  regarded  chiefly  because  of 
menace  by  its  spread*  The  pine  slash,  of  these  sites  as  well  as  other 
softwood  slash  mast  be  regarded  as  a  fire  menace  in  itself.  Grass  and 
undergrowth  are  important;  f;jLrv&. carries  on  the  dry  sites.  There  is  no 
real  duff,  except  a,  light  one.,  in;  some  pine  stands-  •  .  •  ' 


Characteristics  of  fire 

Practically  all  are  ground  fires.  Crown  fires  may  occur  in  thick 
pine  stands,  and  a*  similar  type  of  fire  may  run  through  rhododendron  and 
laurel  thickets.  This  condition  is  limited  to  spots  in  the  forest. 


*  ~  The  steep  slopes,  .deep  leaf  litter^  and  wind. -which  is  generally 
blowing,  in  the  fire  seasons  make  the  ground  fires  fast  and  hard  to  keep 
from  the.  C  class,  back  drafts  in  the, mountains  cause  fire  to  run  read¬ 
ily  in  any  direction.  Only  a  head  wind' and'  down...  si  ope.  will  check  the 
fire  in  marked  degree.  Dire  may  jump  at  least  a  mile'  from  a  ridge  top 
with  favorable,  wind.  ' 


Leaf  cover  mast  be  raked  to  make  a  break  for  contnol  of  fire. 

Soil  is  not  a  satisfactory  means  of  combating  fire.  Water  is  not  avail¬ 
able  unless  pumps  can  be  proved  effective.  Large  areas  are  lost  in" 'hack 
firing  because  of  the  necessity;' ''far1  starting  ’xh>a.igap'  to  construct  a 

Direct  attack  of  the  'fire  front  would  save  a  great  deal  of  terri- 
and  might  be  feasible  if  means  of  deadening  the  fire  are  found. 


line. 


torys 


?ire  lines  are  hard  to  hold  because  of  rolling  burrs  and  cones  which 
ro;ss  the  line  if  not  properly  placed..  ,^.pad  stubs  are  a  menace  in  scat¬ 
tering  fire.  -  There  are  no.  natural., breaks. in  the  fire  front,  as  is  found 
.in  northern  fires.  • 


Seasonal  variation, s 

*  -  -  it  - 

.  •  ’  '  ’  '  e  •  „ 

►  ■  >  t 

-  ^  •  The  average  fire  season  •-  *  average  of  seven  years  on  the  pisgah  - 

is ^65  days  in  the  spring  and.  42- days  . 4n  the  fall*-  ; Growing  vegetation 
and  rains  close  the  spring  season  about  the  first  week  in  May,  and  the 
fall  season  .sta'rts  when -the  leaf  crop  is  down  enough  to  furnish  the  fuel, 
Winter  rains  and.  high  humidity  close -this- -season.  Lack  of  rain  in  the 
absence  of  snow  may  cause  winter  fires,  and  summer  drouth  may  cause  sum¬ 
mer  r  ires,  Thes.e  are-  unusual.  Spring  and  fall  seasons  fluctuate  several 
•wpeks-*  Twenty-four  -hours  ox  dry -weather  will.crea.te  a  fire  hazard  on  dry 

sites,  and  three  days  a  .general -hazard.  - . „*•.*“  ' 

•  *■  **’  ■ _ •  *  . 


Tne  latitudinal  range  of  the  Appalachians  cause;  fluctuations  in 
tne  time  and  duration  ox  the  fire  seasons.  The  longest  season  in  the 

south.  •  .-..Snow  protection,  in  the  north.  ...  * 
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dumber  and  ^distr ibutiorof 


•  fv 

„  -■ 


X  US 


Less  scciix at e  soatistxCe  t-ictu  xxa  vrocfro-vx.  x*  _gion s •  Seven  years 
average  record  for  the  eastern  national  Forests.  For  the  Appalachian 
group.  (Pa  to  Va. ) 


Acres  burned  annually  ......  439,055 

;  number  of  fires  .........  3,446 


Acres  per  fire  . . .  127 


Six-year  average  for  the  24  mountain  counties  of  H.  C. 
report,  corrected  for  townships  not  reporting.) 


(State 


Land  area  not  improved,  less  2^  for  roads,  etc.  .  .  4,791,378  acres 


Burned  (187  twps.  reporting)  . . .  102,000 

3urned  (Estimate  for  262  twps.)  .  .  .  .  .  .  .  .  .  •  143,000 

Acres  per  fire  . . .  168 

Fires  ...................  .  606 

Per  cent  burned  of  total . .  .  3 


Causes  of  fire  in  percentage.  Ave.  of  S  years  for  n.  C.' 
Average  of  7  years  for  Appalachian  group,  National  Forests. 

Nat‘l  for.  If.  C. 

Brush  burning  *  12.2  24 


Hunters 

Capers 

Railroads 

Lumbering 

Incendiary 

Lightning 

Mi seel. 

Unknown 


Total 


12.3 

25.3 
5.4 
7.8 

.5 

5e4 

31.1 

100. 


13 
3 

14 
13 

7 

1 

3 

22 

100. 


Damage  by  fire 

Seldom  kills  the  forest  completely,  except  in  the  spruce  type. 

Kills  small  size  classes,  wounds  a  larger  percentage  than  is 
killed,  inducing  decay. 

Stands  are  thinned  out,  crippled,  and  caused  to  sprout. 

Dam-age  to  the  forest  floor,  though  not  yet  determined,  is  material, 
and  the  cause  of  reduction  of  site. 

Poor  stands  are  made  poorer ,•  decreasing  the  acreage  that  can  be 
profitably  managed.  • 


Investigations  required 

Fire  damage. 

Loss  in  cull  timber  through  fire. 

Loss  in  yield,  by  site,  through  fire. 

Extent  of  insect  and  fungous  injury  following  fire. 
Continuation  of  mortality,  especially  in  softwoods. 
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Time  required  to  fire  scars.  -especial"* y  in  hardwoods. 

Growth  of  reproduction  under  partial  cover  of  fire  damaged 
trees.  .  ,  •.  y  ..  ... 

Eolation- of  fire'?tci 'yield.  .  :  •"  . 

Relation  Of  fire  to  reproduction  from  stored’  seed^ 

Fire  ■weather. 

Studies  of  moisture  in  the  forest  -floor;  as  related  to.  inflam¬ 
mability.  Correlate  with  weather.  #  .  o 

Test  of  combined  storm  movement  prediction  with  field  data 
oil  dryness  ofT  the  forest  floor. 


. .  .  J 

■' :  "  '  Fire  CBrOb-lcms  In 'the  Northeast 

3.  T.  Dana  - 

.  -’V  ’  ■  ■'  t  \  .  .... 

-The,iTortheast  is  characterized- by  a  wide- variety  of  forest  types 

and  a  correspondingly  wide  variation  In  the  fire  danger.  This  runs  from 

a  minimum -'in  old  growth  northern  hardwoods  to  a  maximum  in  -cut-over 

spruce -and  pine  lands,  .second  growth  spruce  .thickets,  arid  pitch  pine 

sand  plains.  Surprisingly  .severe  fired  also  occur  at  times  in  the 

sprout  hardwood  types*  ... 

•  -  ‘  ;  .  ••  *v.vv-. 

The- most  dangerous,  sea'son  '  is  'in'  the  spring  before  the  new  leaves 
are  out*-  At  this  time-fires' are  likely  to  run  freely  in  any  type*.  The 
next  most’  dangerous  period. occurs  in  the  autumn  after  the  leaves' have 
fallen,  pry  spells  are,  however,  likely  to  cause  bad  outbreaks  at.  any 
time  between  these  two  periods. 


The.  most  thickly  settled  parts  of  the  region  have  both  the.' great¬ 
est  number,, Of  fires  and  the  greatest  per  cent  of  forest  area ' burned. 

On  she  ofcner  hand,  more  large  fires,  which  occasionally  attain  the  pro¬ 
portions  of  disastrous  conflagrations,  occur  in  the  more  inaccessible, 
unoroken  stretches  of  forest:- in  the  wilder  parts  of  the  region. 


Railroads,  smokers,  campers,  and  brush  burning  are  the  chief 
causes  jsf  forest  fires.  Lightning  is  a  comparatively  minor  factor. 
Whixe  few  fires  are  directly  attributed  •  to  lumbering  as  such,  many 
fires  due  to  o oner  cat.ses  undoubtedly  originate  in  or' are  .spread  by 
cut-over  areas.  tw* 


•  *  *  -  .  i  • 

irire  protection  has  reached  a  relatively  high-’ degree  of  effi¬ 
ciency  in  the  region  as'a  whole.  '  During  the  past  'Seven  years  the  aver¬ 
age  area  burned  annually  has  varied  from  .04  of  one  per  cent  of  the  «■ 
total  forest  area  ir.  -Vermont  to  2.78  per  cent  in  Pennsylvania®  The  two 
outstanding  Drooleras  are  so  reduce  the  number  of  fires  in  the  more  thick¬ 
ly  settled  parts  ox  the  region  and  the  size  of  the  fires  in  the  wilder 
parts. 


o 


Educatl on  ac  a  moans  cf  -  fir©  prevention  is  of  outstanding  impor¬ 
tance.  Tb"'  oughgoing  investigations  along  a  number  of  lines  are  also 
much  needed.  The  effectiveness  and  cost  of  different  methods  of  hand¬ 


ling  slash  should  perhaps  bd1  placed  first.  Slash,. and  particularly 
softwood  slash,  undoubtedly  increases  the  fire  danger;  but  to  what  ex¬ 
tent  it  does  this,  how  much  the  danger  is  reduced-  by  different  methods 
of  treatment,  and  what  cost  is  justifiable  in  respect  to  the  benefits 
derived,  are  important,  questions  to  which  accurate  answers  are  not  avail¬ 
able.  The  relation  of  slash  to  insects,  disease,  and  reproduction  is 
also  a  phase  of  the  problem  that  cannot  be  overlooked. 


further  information  is  much  needed  as  to  the  relation  between  fire 
hazard  and  such  factors  as  forest  type,  age' of  stand,  logging  conditions, 
population  (both  transient  and  permanent)  ,  location,  and  accessibility  * 
Studies  looking  to  -the  improvement  of  fire-fighting  methods  and  equip¬ 
ment,  and  to  securing  prompter  action  by  reducing  elapsed  time  are  high¬ 
ly  desirable.  Determination  of  the  actual  damage -.done  by  fires  in  differ¬ 
ent  types  and  under  different  conditions,  and  the  working  out  of  simple 
methods  Of -appraising  fire  damage,  are  important.  The  development  of 
fire '-lines  and  protective  strips,  particularly  along  railroads,  needs 
further  study.  ■  Long  and  short  range  weather  forecasting  and  the  measure¬ 
ment  of  fire  danger,  while  important,  are  probably  less  so  than  in  some 
other  regions*  -  -  -  -  -  • 


The  entire  fire  problem  is  one  of  outstanding  interest  to  the 
State  Foresters  of  the  region.  They  can  and  should  cooperate  freely 
with  the  Experiment  Station  in  its  solution.  . 

Discussion 

Carter  -  Has  the  influence  of  wind  on  fires  been  overlooked? 

Hot  ok  It-sfconsldoration  has  been  merely  held  back  thus .  far."; 

Osborne  -  The  effect -of  wind  is  obvious  and  is  passed  over  for 
that  reason*  ,  ~  -  ‘  r  .*  *  .  ■  -  ; 


t  erms 


Show  - '  Suggests  that  research  results  'Should  beiput.'in  usable 
ins -so  that  they -may  be  practically  applieeth 


.  •  -  Chanline  —  Called  attehtiohr  to  infltience.  of  grazing  on  fire 

danggr  which  •would-  be  brought  but'  in  a;  later  paper. 


;eiL|on  -'Emphasized  the  influence  of  management  on  fire  protection, 
stating  that  15  cents  per  acre  a  year  is  necessary  for  good  protection 
in  Lake  States  in  addition  to  6  or  8  cents  for  taxes,  and  advanced  the 
idea  that  partial  cutting  might  cut  the  cost  of  production  in  half. 
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Factor  or  combination  of  factors  giving  the  most  satisfactory 
measure  of  fire  danger;  how  determined;  research  under  w ay  and  needed; 
methods  and  instruments;  administrative  application;  etc. 

Relative  Humidity  as  a  Measure  of  Fire  Danger 

Research  Standpoint 

J.  V.  Hofmann 

I .  Correlation  of  meteorological  factors  and  forest  conditions 

1.  Meteorological  readings  at  Experiment  Station: 

a.  Relative  humidity  with  hygrograph,  wet  and  dry  bulb,  sling 
.  psychrometer.  "  - 

o.  Evaporation  -  Standard  Weather  Bureau  tank,  Forest  Service 
evaporimeters. 

c.  Wind  velocity  -  anemometer  recording. 

d.  Wind  direction  -  wind  vane  recording. 

e.  Sunshine  recorder. 

f.  Precipitation  -  tipping  bucket,  rain  gauge,  snow  gauge. 

g.  Soil  temperature  -  surface,  3  in.,  1  ft.  2  ft.  with  soil 

'  thermometers. 

h.  Air  temperatures  -  thermograph,  standard  maximum  and 
minimum  -  thermometers. 

i.  Air  pressure  -  barograph,  aneroic  barometer. 

•2.  Analysis  of  forest  conditions. 

a.  Samples  of  more  than  forty  forest  materials  have  been  used 
to  show  the  response  in  moisture  content  to  variations  in 
relative  humidity  and  other  meteorological  factors, 
o.  Samples  taken  from  the  forest  and  open  areas, 

II.  Inf.i.ammapjjity  of  forest  materials  in  relation  to  relative  humidity, 

evaporation  and  other  meteorological  factors. 

III.  Variations__in  fire  hazard  due  to  type  or  materials;  daily,  periodic, 

,  -  .  and  seasonal.  ~  - 

,  ; , .  ' ^^-Sramis  were  presented  showing  a  close  relation  between  relative 

humidity  and  inflammability  of  various  materials  in  the  forest.  Below 

representing  point  of  inflammability,  fires  make  rapid  progress; 
a  V ~  ,ls  ln '  ■"  are  easily  controlled.  After  the  grass  and  weeds 

*  Telative  humidity  below  25  per  cent  indicates  a  very  danger- 
ir?m  approximately  25  to  60  per  cent  of  the  danger  is 

evp-or^Mnr111  t  a°°V?  ??  ^er  cenfc  ^  is  slight.  Records  of  teuperature, 
rpl  nt-in-n  +  PrcclPi  a  mn,  and  absolute  humidity  show  a  less  consistent 
relation  to  fires  :han  does  relative  humidity. 
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-Relative  gnmifl t.tv.  a s  _a  'Measure  of  Tire  Banker  . 

Admini s  t  r  a  t  i  v  e  Standpoint  •  v  : 

Wm.  B.  Osborne.  Jr. 

Subject  studied  from  several '  entirely  'separate  and  distinct 
angles,  as  follows: 

(a)  Direct  observation  and  deductions  from  scientific  ..facts,  with¬ 
out  the  use  of  instruments* 

(b)  Study  of  all  main  meteorological  factors  preceding,  during, 
and  following  the  worst  conflagrations  which  have  occurred 

•'  in  various' pai’ts- Of  the  United  States  within  the  past  30 
years.  -  "U  :  ;  .  .  ' 

(c)  Study  of  fire  history  for  entire  seasons  in  comparison  to 

main  meteorological  factors*  •  *  - 

;i‘  ■  ’-(d)  Intensive  investigations  as  carried  on. by  J.  V.  Hofmann  and 
covered  in  his  paper.  . 

(  e)  3y  utilization; of  sling  psychrometers  and  hygro  thermographs 

.  .  by  field  men. a-  :  •.  ••  • 

Hi-eld s  of  application  ■  .  *-  ;  .  - 

ly  For  bringing. -^bopt  among  all  protective  agencies  and  members' 
of  their  organizations- a  more  thorough  realization  of  the  very  sudden 
and  extreme  changes  in  degree  of  hazard  which  can  and  do  occur,  together 
with  a  general  knowledge  of- the  primary  causes  Of  such  changes. .  .... 

2n  For  insuring,  a  more  intelligent  execution  of  preventive  meas¬ 
ures,...  including  the  material  increase  of  precautionary  measures  during 
easily  "determined' periods -of  extreme  hazard.  . •• 

3.  For  permitting  a  more  intelligent  and  efficient  utilization 
of ; both  protective  and  improvement  forces  on  the  basis  of  known  varia¬ 
tions;  in  degrees  of  hazard  existing-. .  - .  .  :  - 

•  .  •  .  v  .  •».  .  *  -  .  ■  *  .  ■  .  -  *  '  **  *•"  s  "  _*  '  -  . 

. A.,  For  determining  in  a.  large  degree  the  initial  and  followpp 
action  to  be  taken  on  established  fires* 

5,  .For  determining  definitely -what  methods  of  suppression,  should 
or  should  not  be  used  on  different  sectors  of  a  fire  at  different  times 
of  the  day* 

6«.  As  ,a  major  consideration  . determining  when  burning  permits 
should  or  should  not  be  issued,  at  what  time  the  burning,  should  be  done, 
and  when  by  all  means  any  outstanding  permits  should  he  canceled. 
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7„  As  a  major  factor  in  determining  when  and  how  slashings  should 
be  fired.  '  . 

6.  As  a  definite  concrete  factor  to  be  predicted  in  the  same 
manner  as  winds,  rain,  clouds,  and  t erqp era.tur  e . 


Experiences  and  sentiment  of  field  men  who  have  used  equipment 

The  mosu  urgent  fields  for  further  research  work  along  this  line 
*  are:  .  , 

1.  Studies  of  ways  and  means  for  securing  longer  predictions  of 
subnormal  ranges  in  humidity  conditions. 

,  y.  '  i  ,  *  ’  . 

2.  More  knowledge  as  to  geographic  range  and  details  of  inter¬ 
pretation.  .... 

•  V 

3.  The  development  of  any  other  methods  or  equipment  that  may 
be  used  .jointly  or  otherwises; 


For  several  years  the  fire  organization  in  District  6  has  attempted 
to  correlate  the  behavior  of  fires  with  various  physical  factors.  Rela¬ 
tive  humidity  has  given  the  best  relationship.  All  large  fires  in  Dis- 
trict  6  as  well  as  in  District  5  and  in  the  Lake  States  have  occurred 
daring  periods  of  extremely  low  relative  humidity.  .  These  fires  have  not 
always  been  accompanied  by  severe  drought  or  high  wind.  Mr.  Osborne  ex¬ 
pressed  the  opinion  that  if  loggers  were  made  to  understand  that  danger¬ 
ous  fire  conditions  can  develop  in  a  few  hours  they  would  be  much  more 
careful  in  handling  fire,  even  going  to  the  extent  of  shutting  down 
their  operations  during  periods  of  extreme  hazard.  He  also  pointed  out 
the  value  of  being  able  to  anticipate  the  behavior  of  a  fire  in  fight¬ 
ing  it.  It  is  not  a  question  of  whether  relative  humidity  can  be 
ust.d,  it  is  us-d.  He  considers  wind  important  but  less  irroortant  and 
less  easily  measured  than  relative  humidity. 


.  2npw  called  attention  to  the  importance  of  wind  in  California, 
p  acmg  i  auo/e  relative  humidity  because,  throughout  their  fire  sea.— 

???.’  ^  1^?  lumi^ity  is  usually  low  enough  to  create  a  dangerous  con¬ 

dition,  needing  only  a  high  wind  to  drive  the  fire  beyond  control. 


^  e^rcss3d  the  opinion  that  in  the  Southwest,  relat  Whumid- 

&  a  ltua  y  oO  much  lower  than  in  the  Northwest  that  daily  vari¬ 
ations  have  much  less  effect. 


the  tri‘pt  3  the  rise  in  relat-ve  humidity  accompanying 

the  uroai  low  nign..  .emperatures- undoubtedly  checks  the  progress  of 
grass  j.ires» 


-32- 


Use  of  Moisture  Oort  ent ;  of  J)uff_or_  Other  Fuel  s  as.  a 

Measure  of  Fire  ranker 
.  •  Res  ear  ch  Stand  pc  .  '  - 

H.  T.  Gisborne 

Fire  danger  fluctuates  directly  with  degree  of  inflammability, 
which  in  turn  changes  with  moisture  content  of  the  fuels.  j£Ll  of  the 
fuels  do  not  have  the  same  moisture  content  at  any  specific  time,  and 
they  are  of  unequal  importance  in  catching  and  carrying  fire.  The  fol¬ 
lowing  table  shows  the  moisture  contents  of  several  important  fuels  in 
the  white  pine  type  as  determined  during  the  driest  part  of  the  first 
week  of  the  months  shown. 


1922  1923 


Material 

June 

July 

Moi 

Aug. 

sture 

May  June  Jul.  Aug. 
Content,  in  Per  Cent 

Sept. 

Ave 

Twigs 

9 

6 

7 

12 

20 

14  . 

12 

16 

. .  /  s 

12 

Top  layer  duff 

12 

9 

7 

18  ' 

55  ‘ 

16 

14 

19 

19 

Pull  «  " 

Outside  l/2  inch 

20 

13 

S 

167 

182 

57 

24 

30 

T  63 

wood  on  windfall 

155 

30  ’ 

17 

111 

216 

129.  ' 

‘28 

17 

88 

In  the  white  pine  type’ in  northern  Idaho  the  top  layer  of  duff 
covers  more  surface  area,  catches  and  carries  more  fire  than  any  other 
fuel.  The  above.  table  shows  it  to  be'  consistently  the  next  to  the  dri¬ 
est  of  these  important  fuels,  hence  a  reliable*  but  not  radical ,  index 
of  prevailing  condi ti on s0 

The  duff  hygrometer  designed  for  measuring  moisture  content  in  the 
duff  was  tested  for  60  consecutive  days  and  found  reliable.  Results  are 
shown  on  the  .photostat  chart  attached.  "This,  method  has  been  tried  out 
only  in  the  white  pine  timber  type  so  far.  It  has  not  yet  been  deter-" 
mined  how  this  method  will  work  in  other  types,  with  other  fuel  combina—* 
tions. 

The  ease  of  Ignition  varies  directly  with  the  dryness  of  the  duff. 
An  instrument  designed  by  Mr.  Dunlap  of  the  Products  Laboratory  shows 
the  relative  moisture  content  of  the  duff  without  the  necessity  of  weigh¬ 
ing  and  drying  samples.  The  instrument  may  be  inserted  in  such  a  way  as 
to  come  in  contact  only  with  a  thin  surface  layer.  It  is  left  in  place, 
and  then  indicates  the  condition  of  the  duff  at  any  time,.  It  responds 
Within  a  few  minutes  to  changes  in  ..moisture  content.  Gisborne  has  tried 
various  factors,  including  evaporation. arid  Relative  humidity,  but  finds 
none  so  closely  related  to  fire  hazard  as  moisture  concent  of  the  duff. 

He  does  not  regard  the  present  instrument  as  suitable  for  measuring  the 
moisture  content  of  grass  and  weeds,  but  states  that  they  rarely  encounter 
this  condition  in  District  1.  *1 
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Kelley  point-,  out  tint  in  District  1  fires  are  readily  controlled 
if  they  can  he  kept;  on  the  ground.  If  the  litter  is  dry,  however,  the 
fire  quickly  goes  into  the  crowns.  He  suggests  tnat  the  condition  of 
the  litter  may  he  more  important  in  District  1  than  in  District  6. 


Use  of- Moisture  Content  of;  Duff  or  other  Fuel  s  as  a  Measure 
*  of  Fire  -Danger 

'  '  ;  •  ”  Administrative  Standpoint  v  •  .  .. 

.f  ...  ..  ‘Howard  R.  Flint  *  •• 

An  adequate  and  reliable  measure  of  forest  fire  danger  is  needed 
by  all  field  men  in  District  1. 

Such  a  measure  will  be  one  that  will  give  a  check  on  judgment  or 
replace  judgment  with  something  more  definite ’and  dependable, 

T-  _ 

^  i  ■  .  *  - 

The  judgment  of  administrative  men  is  now  practically  the  sole 
basis  for  all  fire  action  that  is  undertaken,;  -  .  - 

On  the  effectiveness-  of  such  action  depends,  the  safety  of  twenty- 
two  million  acres  of  National  Forest  in  D-l,  having  tangible  values  in  ex¬ 
cess  of  one  hundred  forty  million  dollars,  and  involving  an  average  annu¬ 
al  expenditure,.  including  losses*  of  about  two  and  one-half  million  dollars. 

Experience,  individual  or  collective,  is  the  basis  for  judgment. 

The  man  without  experience  has  no- basis  for  individual  judgment* 

Lacking  a  record,  experience  is  possible  only  through  memory, 

A  cumulative  record  of.  instrumental  measurements  is  far. more 
dependable  than  a  memory  of  conditions  not  clearly  defined.  From  the 
administrative,  .standpoint  it  should,  be  one  of  the  functions  of  Research 
in  fire  to-;  .  .  .  *  !  J  — 

-  •  "  •  .  t.  •;  ; 

1,  Determine  specifically  what  records  are  essential*  '•  • 

Develop  the  most  simple  means  of  securing  them, 

3.  Show  how  to  apply  them  to  the  task  in  hand. 

*■  *•  .  *  - 

Preliminary  studies  by  Larsen  in  D-l  and  by  several  others  in  other 
Districts  seem  to  indicate  that  the  start,  rate  of  spread*  and  intensity 
01  depends  chiefly  on  the  moisture  content  of  the  important  fuels, 

therOiOx-e,  an  adequate  and  comprehensive  record  of  that  factor  ;is  of  the 
greatest  importance  to  the  administrative  forces! 
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Direct  measurement  and  records  of  the  moisture  content  of  the 


•well  defined  regions  .between  any'  two  of  which  fire  danger  may  .vary* .con¬ 
siderably  at  a  given  time','  ~  :  '  /  ’•  •  -  .  v  .r  .  a.> 


'  •  *»■  ^ 


Since  -the  administrative,  .man  jmist  in  a  great  majority  of  cases 
use  his,  judgment  or  his  .available  rebords  td  prepare  for  fuel  conditions 
th^t  will-  exist  in.  the  fUt\ird,  such  judgment  or- records  necessarily  be« 
come  the  basis  of'  a  forecast*;  j  *;  *  *  u‘::  • 

> '  *  »  -  «  *  I  w 

iaQh.Qf  .forecasts  or,  inaccurate  forecasts  of  fuel  conditions 
hayeteostrUSc  many  thoufands '.ofJdqillhrs:;xn"tfie  past,  ‘  " 

*  **  *  •  ’  *  x  w  '*  2X**\  *"  \z  ■  ■ 

>  ,  ,  .  ^  r  # 

Two  general  types  of  reliable  forecasts  are- heeded,- 'as-  follows: 

1.  Long  range  forecasts, covering. the  general  character  of  the 
season. 


w-  * 


condi- 
forecast. 


j-.-j 


r  sy  S‘>  --rf 


•  *JSp.r_§c%at  s  of  .  Typ  e.  T  would  lie;  useful'  in  •  ~ : 

^  i  .  * '  *  **  •  ^  . 

Pi  armina*  r»rui  nn  'fha1  fifioprmfe  -TVi*ofc  vie  fl 


Issuing  special  “  and  definite 'Warnings-' ini  Advance  to  forest  users 
and  to  the, public* 


Forecasts  of 'Type  ^'wouldibe-usefulin:  :  i* 

.t * 

~  determining  the  time  of  placing  emergency  men-- andr^the.  number  o 
such  men  needed*  '  '  -  :  'r  ~  rr 


of 


Determining., the.  number  of  men  to  hold  on  going  fires  or  send  to 
going  fires'  ahSt- -predicting  the  .period  of'  time  for  which  they  will 
be  required.  ■'  '  * f 

rg*  *•  .«  '  *  A 

Providing  for  the'  mobilization  of  tools4,-  equipment  and  supplies, 
deciding  when’ '"to  ^issae  or  Withhold-  burning' pertaitsw 


*  i# 


Controlling  slash  disposal  and  logging  operations  to  eliminate 
or  reduce  fire  dang er ; due- to  -them._ vy  z<  :■ 

Holding  protection  and' suppression-  expenditures  to  the  minimum 
sums' which  will  accomplish-  'thefdesired;  results. 


~  Z  .  r?  *  •  i  r  ’  -  •  •  • T 

•  -  j>  *•  -  •  .. 
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*For  the  purpose®  outlined  abo/e  it  is  highly  desirable  that 
forecasts  "be  dependable  for  80  per  cent  or  more  of  the  periods  cov¬ 
ered.  Forecasts  of  a  less  degree  of  dependability  will  he  useful  in 
proportionate  degree  as  checks  on  judgment. 

When  the  measurement  and  forecasting  of  fire  danger  is  developed 
to  the  extent  indicated  above,  for  one  locality  or  region  in  D*-l,  it  will 
be  desirable  to  extend  like  activities  to  at  least  two  other  localities  in 
the  District  which  are  under  different  conditions. 

.  .  With  instruments  reporting  by  wire  from  several  localities,  one 
qualified  forecaster  can  probably  furnish  by  wire  or  radio  all  fore¬ 
casts  needed  for  the  District. 


_  ..  .  v  Discussion 

...  *  ■  *  .  ■  .  ^  •*■  '  *  * 

■  >?e  need  a  measuring  stick  to  check  judgment  and  also  experience 

to  apply  measurements.  Hint  supported  Gisborne’s  conclusion  that  mois¬ 
ture  content  of  the  duff  is  the  best  index  of  fire  hazard  in  District  1. 
Gisborne  has  applied  data  on  duff  moisture  in  handling  fires,  but  has 
not  found  a  way  to  apply- relative  humidity*  Referring  to  Osborne’s 
statement  that  in  District  6  fire  periods  often  end  without  rain,  he 
stated  that  in  District  1  the,  fire  season  never  ends  without  rain. 
(Hofmann  later  called  attention  to  the  distinction  between  fire  periods 
and  fire  seasons. ....  The  fire  season  in  District  6  usually  ends  with  rain, 
but  this  is  not  always  the  case  with  fire  periods.) 

Greeley  -  The  relative  humidity  at,  a  given  time  ought  to  indicate 
what-  the  moisture  of  the  duff  will.  he.  several  hours  hertce. 

Gi Sborne  -  We  must  know,  how  wet  the  duff  is  to  begitt  with 'in  order 
to  predict  what  the  ait*  is  gdiiig  to  dd  to  it* 


Vapor  Pressure  as  a-  Measure  of -Eire  Danger 

E.  ?.  McCarthy 


f*  .  -  •  *  ^  «  •—  .  »  . 

v.  - ^  k.  -  ,  ^  ^  ‘  *•  •*  *  , -  •  •  v-  ,  -*•-  ,  ,  •  * 

Relative  value  as  an  indicator  of  fire  hazard. 


Ik>t  an  indicator  by  itself. 

^  H  "Valuable  in  showing  the  trend  of  atmospheric  moisture  con- 
ent  at  each  successive  reading  without  reference  to  the  air  tengoerature. 


Definition  of  vapor  pressure.  Discussion. 


1.  Measurement  in  terms  of  mercuric  inches. 

2.  Relation,  of  saturated  aqueous  vapor,  to  temperature  variation. 

.  Variawion  of  Vapor  pressure  as  related  to  dew  point  fcex^eratures. 
4.  Seasonal  range  of  vapor  pressure. 

Comparison  of  the  mean  relative  humidity  curve  to  vapor  pressure. 


36- 


W ea tlier  conditions  which  accompany  changes  in  vapor  pressure  as  cause 

or  effect*  . 

1*  Q;cange  in  air  pressure.  '  .  ■ 

2.  11  ::  temperature,  •• 

3.  11  ”  wind,  direction*  > 

4.  Relative  huraidity,."  v-  '  ■ 

■  •  •.  5.  Precipitation.  -  „•  *  -  "  ”  :  * 


Observed  correlation  of .  fire  occurrence  and.  vapor  pressure  reduction, 
practical  value  of  vaPor  nressure'-in  forecast. 


*1 

X  « 


Place  is  secondary  to  the  movement  of  storms. 

2.  Combination  of  reading  of  vapor  pressure  and  saturation 
deficit,  furnish  more  information  than  the  most  careful  plot¬ 
ting  of  relative  humidity. ‘ 

3.  Rains  due  to  the  !*  mountain  influence11  age  the  result  of  high 
humidity,  w?oich  causes  precipitation  at  ...the  time  of  the 
change  of  wind  direction* 

4.  -Until  a  curve  of  forest  dryness  supplants  this,  there  is  no 
graphic  way  of  showing  the  duration  and  .trend  of  atmospheric 

less.  ..... 


Discussion 


:  r  Tn  the" hardwoods  of  the  Appalachian  region  the  fire  menace  is 

created^  by  the  leaves  after  they  drop  in  the  autumn,  vapor  pressure 
(absolute  humidity),  is  not  a- specific  measure  of  fir.e.  danger,  because 
its  drying  effect  varies  with  temperature.  When  temperature  falls, 
vapor  pressure  falls.  Vapor 'pres sure  fluctuates  periodically  rather 
than  diumally.  The  changes  are  associated  ^ith  cyclonic  storms*  the- 
highest  vapor  pressure  occurring  during  periods  of  low  atmospheric 
pressure.'  McCarthy  has  based  his- investigations  on  a  comparison  of 
fire  occurrence  with  W  eat  her  Bureau  records  and  weather  maps.  He 
stated  that  a  single  reading  of  vapor  pressure. gi^es  the  general  trend; 
relative-  humidity  requires  a  series  of  readings.  - 

.  Hofmann-  One  or.  two  readings  of  relative  humidity  per  day  are 
of  little  value.  We  need  frequent  readings,  preferably  records  from 
-a  hygrograph.  .  v  .  ‘ ;  '•  .  . 

'  ”  •  c .  -  p  .  .  *  V, 

'•  - '  »  .  •  '  ■*  t 

Osborne  -  Relative  ;  humidity  is  a  combination  of  vapor  pressure 
and-  temperature.  Vapor  presume -alone ,  without  temperature ,  tells 
little.  . 


Evaporation  as  a  Measure  of  Fire  Danger 

Research  standpoint 

C*  G-,  Bates 


1.  The  measurement  of  evaporation  as  an  index  to  the  fire  danger 
is  in  essence  merely  a  means  of  measuring  the  ups  and  downs  of  the 
weather  cycles,  which  are  qualitatively  shown  by  the  areas  of  high  and 
low  pressure,  wind  directions,  etc.  ,  on  the  daily  weather  maps  of  the 
Weather  Bureau.  If  we  conceive  of  these  cycles  as  waves  having  a  fre¬ 
quency  of  about  7  days,  the  advantage  of  the  evaporation  record  is  in 
determining  not  only  qualitatively  the  occurrence  -of  ups  and  downs,  but 
quantitatively  the  actual  amplitude  of  each  wave.  A  further  value  of 
the  evaporation  chart  is  in  showing  the  cumulative  values  of  the  evapora¬ 
tion  since  the  last  soaking  rain. 


2,  it  may  be  questioned  whether  the  Weather  Bureau  data  cannot 
furnish  the  same  information.  There  is  no  means  by  which  the  Weather 
Bureau  information  can  be  reduced  to  a  single  quantitative  expression 
of . dryness.  The  evaporation  record  simply  integrates  all  of  the  factors 
which  contribute  to  drying.  It  is  true  that  vapor  pressure  or  relative 

humidity  is  the  greatest  single  factor  in  drving,  but  it  is  not  the  only 
one. 


3.  The  method  by  which  the  evaporation  record  may  be  applied  to  a 
stu  y  of  the  current  fire  danger  is  indicated  by  the  records  obtained  in 
D-c  uring  1923,  although  the  season  was  very  wet  and  the  number  of  fires 
occ jl ring  was  insufficient  to  establish  the  relationship  beyond  question. 

appeats  from  tnis  record  that  it  is  not  the  current  daily  rate  of  evap- 
or^  ion  which  measures  fire  risk  (this  being  comparable  to  the  current 
-umi  l  y)  bUu,  at  least  roughly,  the  cumulative  amount  of  evaporation 
since  no  last  soaking  rain.  The  fact  that  our  curve  of  evaporation  has 
passe  i  s  peak  and  started  to  decline,  does  not  relieve  us  of  fire  dan— 

’  L,'s  oe  suggested  by  the  data  of  the  ,Thumidist  s, u  a  very  low  poin' 

in  evaporation  may  be  reached,  corresponding  to  a  low  barometric  pressure, 

*  f?ln  d°°5  occl'ir>  the  fire  danger  still  exists.  Consider  the 
f  (  101  Fremont  and  the  Pike  ^orest  record  for  fires.  The 

*  the  kigh  point  of  evaporation  is  the  fourth  day  after 

p*.  x  1:res  recorded ,  the  on^y  Class  C  fire  of  the  season  occurred 
‘  t - h,-  1+i  a  ?  f  26  and  ended  May  3,  One  class  A  occurred 

fourth  0  °3elo,  before  the  peak,  another  similarly  cn  the 

4  before  i-hn  ^  °  7  firos  occurred  in  the  cycle  beginning  June  28, 

fly  3  and  4>  and  3  *fter  it,  July  7  and  6.  But  thii 
reav*v  ar  *  ln  c'  succession  which  had  not  been  divided  by  any 

Z'Z  *llZT%r'  Her°J?  «“  cumulative  effect  shown  in  a  naked 
£  ’  th0U;>h  of  courso  this  is  a  particularly  bad  time  for  fires. 

one  fir^on'ts*  ^1®st  record  is  that  for  the  Black  Hills.  Here  vre  find 

re-ore “<  JnJ  I  °  J  on  ^ 'n  J  secon“  day  of  a  cycle,  the  former 

o«t*£  tat  .  n  .  ,t>8  latt0r  a  Wet  onc  as  indicated  by  evao- 

rekkin-,  oLht  f  ‘7  *et  0nly  to  the  extcnt  of  a  heavy  mist.  All  of  the 
remaining  eight  fires  occurred  after  the  peaks  of  their  respective  cycles. 
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If  we  consider  the  average  daily  evaporation  for  cycles  which  produced 
fires  (15.2  gms„  per  day),  it  is  slightly  greater  than  the  average  for 
the  days  on  which, ..fires  occurred  (14.0  gms.  per  day).  Therefore  it  must 
he  clearly  apparent  t ha t  it.'  is': not  the  .high  peak  of  the  cycle  which  pro¬ 
duces  a  special  danger",  butr  -the  cumilatiye  effect  Which  may  exist  after  a 
high  peak  and  even  after  a  decided  low  wbich-d s  not  accompanied  hy  heavy 
rain. 


4.  It  is,  therefore,  useless  to  attempt'’ to  analyze  the  average 
character  of  one  of '"these* eycles.c-' Jn.,4aet ,  they  are  so  variable  that 


because  this  cumulative  effect  may  have^'ac^icued  over  several  weather 
cyelesy:  and  unless  we  know  that  a  low  evaporation  period  produced- a  soak¬ 
ing Train:*  we  .ar.e.yic>t  .sore  'that.' -the?  cncu^tive  effebt  pf  .cryirxg  has  been 
entirely  dissi.p'atXdp  /  FapHgps ’.after  ^morg  b^pWrrehc'e  we  can  rate  the  value 
of  rainf ali •  but  cert hinTyrnot-  now.,  WT.*  ’ 


5.  On:theJ  other :hand ,  ~it  .i  s  - bell evedf:'lhatV:the  graphic  record 
(such  as  will  be  showib)'  presents*; vin.  tliev.l^ids‘;;o^'  the  "interested  forest 
officer,  a  comparatively  simple  index  which  'Can  be  ‘interpreted  with  a 
little  judgment.  The  officer  needs,  for  "effective- use  .of  this  graph, 
a  knowledge; of  the  rainfall  which  has  occurred  so  that  he  can  quite 
definitely .delimit  tbe^ beginning;  of.;  a  new'  period  Of  calculations.  r 
cumulative  record  of'  drying-  then  pretty  weii'  tellb  the,  whole  story. 


The 


-r.  - i  ■  ■ 

» 


6.  From  the  purely -research  standpoint  I  cannot  see  that  this 
method  involves  us  in  very  much  except  "'the' ■'instrumental  part,  that  is, 
providing  the  forest  officers  with  evaporimeters  that  can  be  relied  upon 
-  and  :lTistructing  them  in  the  use  of  the  instruihea^i^pyl.t-  isrtrue^  that  if 
Research  could  act  aji' it  clearing  house,  for  the  records’  of  a  'number  of 
stations  reporting’  tele^raphicablyv f  a  broader  and -perhaps  a  better  inter- 
'pretation  might  be  .placed  on  the  data,  but Vesea^ch  would  suffer  the  dis¬ 
advantage  of  having  only'rmeager-:data  as  to  .the  character  of  the  rainfall, 

■*  ahcbr .the-  local! forest7 of fleer,  wOsUld-not  be;  se:  mu^h^inclined  to  combine  his 

’  •  -  ;  '  '  i. cm.;"'  '  > r  " 

local  knowledge  with  a  ‘Study1  of  -the  .  evaporation1  chant. 

•  vt  *.  if;*:  «•  * 

Evaporation  sums  up  "all  drying  factors.  It  fluctuates  more  or  less 
in  cycles  of  several  days ^  corresponding't^  periods -  of  .high  and  low  atraos- 
pheriCv pressure.  Plotting  the  daily  .evaporation  losses  gives  a  series  of 
fairly' well  defined' chests  and  t-roughs...  .The.  greatest  number  of  fires 
occur  on  the  crests.  By  noting  .theytrend lor  the  graph  it  is  usually 
possible  to  predict  which  way  itvis . going,  during  the  next  day  or  two, 
.Weather  Bureau  data  can  probably. be.  employed,  to  -indicate  the  above  changes, 
but  We  have  no  means  of  reducing  Weather  BtifeH<i‘  data  to*  a  single  quantita¬ 
tive  expression  of  dryneSs.'  '  Tapor.  pressure,  as  Munns  has  indicated,  is 
the  greatest-  single  factor  but  is  not  the.  only  one.  •’  - 


/  - 
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evaporation  _as  ja  Measure  of  Fire  Banged 

Admini  strat  ive  Standpoint 
3j»  I  •  Xotok 

A.  Method  used  in  California  fot*  three  reasons 

1.  Atmometer,  porous  cup  type,  15  stations. 

2.  Bates1  evaporimeter,  5  stations, 

B.  Comparison  of  instruments  from  the  standpoint  of  use  by  field  officers 

1.  Atmometer. 

(a)  2a3ier  instrument  to  read  Pith  untrained  personnel. 

(b)  Greater  chances  for  instrumental  error,-  By  clogging. 

(c)  Failure  to  fill  instrument  with  water  frequent,  when  evap¬ 

oration  increases  suddenly, 

(d)  Failure  to  place  instrument  in  correct  closure  -  instru¬ 
ment  easily  affected  by  local  conditions. 

(e)  Sasily  broken. 

2.  Bates1  evaporimeter. 

(a)  More  reliable  results  under  trying  conditions, 

(b)  jjo  exact  comparisons  possible  between  two  instruments  -  not 
sufficiently  standardized, 

(c)  Requires  more  care  in  use. 

C.  General  Comments 

1,  Sven  if  good  data  are  secured  from  either  instrument,  field  offi 
cers  not  always  qualified  to  interpret. 

2,  Best  possibility,  if  regional  readings  are  sufficient,  to  use 
central  stations  which  should  secure  and  interpret  all  meteo¬ 
rological  data  and  then  broadcast  fire  weather  forecasts, 

i 

3.  Field  officers  better  equipped  to  handle  warnings  than  make 
interpretations  of  regional  data. 

4.  Use  of  instrument  has  so  far  been  beneficial  in  getting  field 
officers  to  think  in  terms  of  fire  weather.  In  some  instances 
skillful  application  of  local  readings  has  materially  assisted 
in  handling  fire  situation. 

In  California  evaporation  records  have  been  kept  with  both  the 
Livingston  atmometer  and  the  Bates  evaporimeter.  Some  difficulty  has  been 
experienced  in  securing  reliable  records.  The  atmometer s  have  shown  a 
tendency  to  clog.  The  evaporimeters  in  some  cases  have  not  been  adequate¬ 
ly  standardized.  To  some  extent  the  trouble  lias  been  due  to  carelessness 
on  the  part  of  the  forest  officers  in  charge  of  the  instruments.  Several 
supervisors  have  made  good  use  of  the  instruments,  both  in  securing  reli¬ 
able  records  and  in  applying  them.  In  many  cases,  however,  field  men  have 
not  known  how  to  interpret  the  data* 
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Interrelation  of  giiraat i c  Factors  as  Affecting  Forest 

■  .  rr»  4a:>  Firbs  in  California  '/  '  7  ■)  '  " 


,  M; 


.  «•  ;  ' 


-*  ■  U  1  -T 


'  -  -  .  ::  s.’-B*  -Shew 


J  •  \  J  1  fc-‘  • 


1*  The  Problem,  1 


*  5  »• 


*-  1.  To  define ,  effects  of  fire  leather i.  e. ,  rate  of  spread., ;  * 

2.  The  effect  :of  individual  climatic  factors '.on  rate  of,  spread* 

3.  The  regional  extent  of  major  fluctuations ,  of  feather.  ... 

4.  The  response  of  fuels  to  climatic  elements*.  «.  .  •>:  : 

5.  The  value  pf_different  instruments  and  climatic  indices  as  a: 

•v  ,  g- basis  for  forecasts.  *'  f, 

6.  The  possibility  and  value  of  regional  vs.  local  forecasts. 


2.  Regional  Fluctuations 


3; 


f  *  li  Climatic  elements. 

I  2.  Spread  of  fires. 

3.  Broad  scale  relations. 

Climatic  Elements  and  Rate  of  Spread 


1.  Wind.  ...  a-;:.  .  •  i  •  ‘ 

2.  Humidity.;  \  •  1  ,1 

3.  '  Vapor  pressure.  •  ‘ 

4.  Combinations.'  ’  .  ’  .  A .  rr 

4.  Use  of  Instruments  and  Different  Climatic  Elements  as  .Forecast  "Basis 

1.  Atmometers  and  evaporimeters  -  evaporation. 

2.  psychrometers  and  hygrographs  -  humidity.,. 

3.  Vapor  -pressure*'-'  •  :':;  i 

4.  Other.  .  ■  .  ."’r 

5.  Forecasts  -  -j-  .  '  ... 

>  #  ’  T  .  r  ,  f  ,  ‘ 

-  I..  Regional.  -  facilities  of  Weather  Bureau. 

2.  Local  <•  possibilities  and  limitations. 

3.  Long  range  forecasts.  V.  '' 

*-*  •  '  *  •  r 

61  Needed  Investigations  .  - 

"  ■  ■  — u— 

1.  Exact  relation  of  weather  factors  to  fuels  and  rate  of  spread. 

2.  Regional  difference  in  response  of  various  fuels  to  different 
factors  and  combinations. 

3..'  Definition  of  fire,  weather  and  similar  terms. 

4.  Possibility  of  loi^-range  forecasts. 

5.  Influence ’of  long,  ard,  short  period  fluctuations. 

'  ‘  -O  *  '  •  •■-•’A..;’ 


-41- 


■* 


Kotok  -  District  5  has  used  Weather  Bureau  data  on  wind  and  rela¬ 
tive  humidity,  in  addition  to  Forest  Service  records  of  evaporations* 
These  data  have  "been  correlated  with  the  occurrence  and  intensity  of 
fires.  Plotting  the  daily  occurrence  of  fires  has  brought  out  the  sur¬ 
prising  information  that  fires  occur  somewhere  in  the  District  every 
day  during  the  fire  season,  .The  general  trend  of  evaporation  and  rela¬ 
tive  humidity  is  the  same  in  mountains  and  valleys.  Belative* humidity 
alone  nas  a  decided  effect  upon  fires r  hut  the  most  serious  condition, 
^occurs  when  low  relative  humidity  is  accompanied  by  high  wind<  It  is 
tnis  comDination  of  conditions  which  w'e  should  he  able  to  predict.  The 
course  of  evaporation  indicates  the  general  course  of  fires,  but  there 

is  no  specific  relation  between  evaporation  and  the  rate  of  spread  of 
fires*  ‘ 


M±h — 2£2  bho  Weather  Bureau  cautioned  against  placing  implicit 

confidence  in  Weather  Bureau  records  of  wind,  humidity  and  precipitation* 

All  of  these  records  apply  to  the  particular .  spot  on  which  the  instruments 
e  se^  but  not  always  to  the  locality"  which  they  represent.  Inver¬ 
sions  of  one  norraax  temperature  gradient  may  have  a  strong  effect  upon 
relative  numidity,  He  expressed  the  opinion  that  the  best  index  of  fire 

conditions  is  low  absolute  humidity  ’under  conditions  of  low  relative,  humid¬ 
ity* 


called  attention  to  the  extremely  low  humidities  of  the 
Southwest  -  far  below  the  danger  point  in  District  6,  asking  why  we  do 

WCTse  ixr*  situation  in  the  Southwest.  He  suggested  that  a 
di-  .-on.  scale  o.  relative  humidities  should  he  applied  in  the  Southwest. 


rW  statBd  that  the  relatively  low  fire  hazard  in  District  3 

hW,!  of  inflammable  material.  With  the  exception  of  " 

co.mn-re^twith"'vLa!fUf1t  of<_comoustible  material  or.  the  ground  is  small  as 
the^-rofiri  l»rh  e.Si'  Grass  rarely  covers  more  than  one-third  of 

!  Lf •  Sarfsce*  usuniiy  awsh  less;  litter  is  not  sufficient  to  create 

cienuHen^f  ^tf**-*  *«  ^  yellow /pin*  type  are  rarely' suff^B 
however  a-e  V.f rfi-g ” "7..“.  C* °V“  I1f®*  Bota  relative  humidity  and  wind, 
easier  to  control*  at  %  sh/'dST1  t0.rate  °f  ®r8a4«  i’ires  are  ™ich' 
ing  the  lower'te^eratoefp^aUi^'an&t?1^^6  aCC011®^- 


Pearson.  Gi 


Reliability  of  the  hygrograph  Was  made  the  subject  of 


iscussion. 


i  rS _  -  *  "  v  ““  WJ.  u.xOvUOOiUU. 

***• ’  — —  R!^ac od. that  according  to  their  iexper ience  the 

1  Q  nr.Vnl  A  ~  _  l  _ 


stated  Ihat'he^ad'iec^Xvo-^  TTs^  *****  ***  ***  MSSBSB 

.ocur„_  very  sans-aciory  records  with  the  instrument. 


when  th^Sf^JiTr^^^T'63  «**  “>88 

this  instance  the  relative  iidiWe‘sT‘  Hofmann,  pointed  out  that  in 

before  the  burning  te'st  LTZ  l  ■  .  5  *?  mS*  *****  tvl°  hours 

much  lower  than  indicated.  ’  1D  reaxity  t*le  relative  humidity  was 
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Dana  suggested*  the  nse  ofassore  -direct-:  fres^s,  such  as.  actually 
applying  a  m$tch:  to  litter,  mass,  etc* instead  of*  ins  r  rumen  t  s  i  6  3  borne 
replied  that '-in  .District  1  they  are  using  the  direct  tefetsf^&t: -also,  need 
the  instruments  to  measure  invisible  conditions  -such  as  relative  niiondity 

-  *  -  j*  ® 


<-  ?'  * 


administration:,  application,  etc. ' 


a-  ■  • .  - 


rx: 


Forecasting’  of  Fire  Danger 
As  Developed  at  the  Wind  River  Station. 


J.  7.  Hofmann 

*  9  -r*  I  £»  \  -v 

Vr-  • 


•  .v 

(a)  Basis  -for  Prediction  ' 


1.  Seasonal  and  dally  conditional:  forest'  materials. 

2.  Humidity  curve,  hourly,  dally,  and  periodic.: 

3.  Weather  Bureau  forecasts. 

4.  Static  Elec tricity,  -v  ->-0^'  1 


r 


•  S  f 


(b)  Pure ose.-Qf  Pr e di ction, 


V  l 


n  C  +*  4  , 

J*  9  --  - 


*  *  *  r  ..  ,*v 

4  ^  , 
*.  •  .  o  _ 


f  cl-  -  ■ 


!•  To  determine  method  of  procedure..  on  -existing fires 

2*  To  keep  public,  interest  in  proper  relation,  to  fire  hazard./  .... 

•■».'***  -  •  j  •.*!  -=•  X  .  4  .  *  - 

3.  To  direct  protection-forces,  •  •  co-1  '  ‘ .  A / 

4.  To  determine  best  time  for.  u^idertakniig  'iiepes>yary  burning,'.'  i'  A 
..-..such  as  -slash. burning,  permits  •  for  I'&hd  clearing,: etc.*  ; 


(c)  Period  of  prediction. - 


(d)  Method. 


3f  Safety,  due  to  rrrecimtat ion ’or  season&lr conditions. 

•  •  ■-  r  :  ’  •  *  '  }  -u;  •  ’ 

'  •  vr.  %  . .  •  .  >  ’  ••  >*a- 


‘  i  i  > 


,  •  . 
>  * 


•• 5  a.'  Broadcasting  t'hrofugh.Oregonian^ radio  station.  KCfW$ 'Pbrtlhnd‘,  ; 

'•'v  Oregon*  J  •  -  ;*  / ‘  ' '  - g-A h.  g',.  -  - <* 

b.  TeX^phone  and  telegraph  fn  specific 'cases.  -  *  ..  ; 

The  hunu&Lty  pf  the  air- as ‘  Well,  as  the- mbisture  content,  of  dead 
vegetation:  phahges  very  rapidly Dead,  ferns -may  be  soaking  wet  at  .5:00  - 
a-_  m. ,  yet.  by •:-&•: 00  a.  m3  they,  may  be  dry;  enoirgh  to  bum-.  If  relative  - 
humidity  takes  a  continuous  (townW'ar'd  shp.pt  e^.rly  in  the. morning  it  indi¬ 
cates  fire  danger;  ‘  if,  .,Qn  the.  other  hand,  ^Itrfluctuates  up  and  down  the 
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indications  are  favorable.  ''Normally  t.h©  -  olabivo  humidity  at  night  is 
high  in  .the* Northwest .  -  Low  relative' humidity  at  night  indicates  the  ap¬ 
proach  of  a  dangerous  condition  .  This  condition  preceded  the  big  fire 
of  1922  and  the  Berkeley  fire  of  1924. 


Tiemann  -  The  Weather  Bureau  can  predict  temperatures  and  absolute 
humidity*  Relative  humidity  is  the  factor  of  most  direct  application. 
Since  it  is  a  combination  of  terap-erature  and  absolute  humidity  it.  can  be 
predicted  indirectly  through  these  factors.  .  '  -  - 

Kelley  -  The  day  before  the  Berkeley  fire  last  September  I  slept 
on  the  boat  docks  at  Port  Costa.  Prom  the  way  I  felt  that  night  I  knew 
we  would  have  a  severe  fire  condition  the  next  day. 

Carter  -  We  don't  need  instruments  as  long  as  Kelley  will  sleep  on 
the  docks  and  give  us  the  warnings  we  want. 


Porecasting  of  Pire  Danger  as  Developed  at  the  priest  River 

Forest  Experiment  Stati-on  •  ,■  ;  , 

•  •  *•  **■“-,  i  .  >  ■*» 

E.  T.  Gisborne 

The  differences  between  weather  forecasts  and  fire  forecasts  must 
be  claarly  defined  before  it  is  possible  to  discuss  the  factors  involved, 
the  functions  of  the  Weather  Bureau,  or  the  method  of  application  of  fore¬ 
casts.  ’  /■;.  . 

*  •  *•  *  *  -  t  ** 

...  .  - 

Weather  forecasts  from  the  Weather  Bureau  are  designed  to  show  the 
probable  weather  for  a  certain  area,  during  a  certain  period  of  time,  and 
in  our  region  have  a  general  dependability  of  about  80$.  Pire  forecasts 
are  needed  to  show  the  probable  effects  of  this  weather  in  the  district 
fire  types  of  the  same  region,  during  the  same  period  of  time  and  with  a 
dependability  of  at  least  80$.  Weather  is  the  cause,  fire  danger  is  the 
result,  and  the; preparation  of  fire  forecasts  require,  accurate' translation 
from  cause  to  effect.  If  it  were  true  that  the  same  quantity  and  quality 
of  weather  always  produced  the  same  degree  of  fire  danger  the  translation 
would  be  very  simple.  Unfortunately the  degree  of  fire  danger  prevailing 
at  any  time  has  a  profound  effect  on  the  result  to  be  expected  from  the 
weather.  The  timber  type,  density,  exposure,  etc.,  also  exert  modifying  ■ 
influences.  Consequently,  a  certain  weather  condition  sweeping  over  any 
big  area  will  usually  cause  a; •different  total  effect  each  time,  as  well 
as  different  effects  in  each  of  the  individual  areas.  The  object  of  fire 
forecasts  is  to  state  these  expected  differences  with  sufficient  detail 
and  accuracy-to  permit  more  detailed  and  more  accurate  fire  protection. 

If  we  merely  take  a  36-hour  weather  forecast  reading,  a. s  follows:  "Con- 
inued  fair  with  slowly  rising  temperature,  moderate  southwesterly  winds,” 
***  re-ipsue  it  as  a  fire  forecast  stating  that,  "Pire  danger  can  be  ex- 
pec  e^  to.  increase  during  the  next  36  hours,”  we  have  not  made  any  great 
s  ep  h  a&vapce.  Any  Forest  officer  is,'  capable  of  making  such  a  transla- 
lon.  Research  is  supposed  to  go  into  greater  detail  and  administration 
can  certainly  make  use  of  greater  refinements. 
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In.  northern  Idaho  we  should,  Qe,able  to  taxf  the  above  w  earner 
forecast  and  employ  the  immediate' steps  which  will . enarv.e  us  to  notify 
the  Supervisor  that:  "Fire  danger  tomorrow  afternoon  can  oe •  expo-  >ed 
to  he  low  on  the  northerly  timbered  elopes,  medium,  on  the  open  north 
and  flat  timbered  area.s,  and  high  on  all  south  exposures  between  t •  - 000 
and  4,000  feet  elevation.  Above  4,000  feet  only  the  more  open  sor  .h 
slopes  will  he  inflammable . n  And  a  few- days  later:  "Two  more  days  of  .  -, 
the  present  weather  can  he  expected  to  result  in  extreme  inflajnmahi.i ity-.. 
on  all  areas  below  3,000  feet  elevation.  High  inflammability  will  pre¬ 
vail  above  that  elevation^  There  is 'a  strong  probability  that  two  -such 
days  will  occur  and,  will  he  followed  by  electrical  storms*51  Such  fore¬ 
casts  are  specific  -and  justify  specific  protective  measures  if  they  are 
.accurate.  life:- are  aiming  our  work  at  just  such  a  goal.  Achievement  of 
success  will  require  three  things}'  accurate  knowledge  of  existing  inflam¬ 
mability  in  all  distinct  fire  types  at  various  elevations}  second,  accu¬ 
rate  and  detailed  weather  forecasts;  third,  accurate  and  detailed  .knowl¬ 
edge  pf  the  effect  of  any  combination  of  weather  elements  on  any  exist¬ 
ing  degree  of  inflammability. 


As  outlined,  -.we  believe  we'  are  now  able  to  measure  existing  inflam¬ 
mability  in  all  the  timber  types  in  which  duff  is  an  important  fuel,  and 
at  any  elevation.  We  must  extend  to  cover  the  open,  cut-over ,  and-burned 
areas  before,  our  method  will  be  complete.  Evaporation  measurements  my 
serve  on  such. areas  better  than  our  instrumental  method  but  neither  one 
has  been  given  a  test.  ",  .  *  , 


The  second  requirement  consists  of  accurate  and  detail ediweatner 
forecasts.  This  is  going  .t.o  be  our  stumbling  block.  The  information  is 
fundamental  to  our  progress  yet  the  best  forecasts  availatO  e  today  are 
hardjy  equal  to  our  present  requirements  and  it  is  very  doubtful  if 
progress  in- weather  forecasting  will  keep  pace' with- out  progress  in  the 
application  of  such  material-.  '  . 


Several  sources  of  weather  forecasts  and  reports  are  available 
today.  The  principal' source  is  the  U.  3.  Weather  Bureau,,  willing  to  co¬ 
operate  with  us  in  every  way  possible  by  furnishing  both  specific  fore¬ 
cast  s-  for  any  region  and  reports  of 'weather  conditions  at  their  stations 
SO' .that  we  can  -frame  our  own  forecasts.  An  attempt  is  also  being  made 
to-  assign  Weather  Bureau  meteioologists  to  the  various  forest  regions 
of  the  West  and  to  study  the  problem  of  forecasting  as  has  been  done 
with  frost  prediction  for.  the'  orchard  and  vegetable  regions.  The 
'Weather  Bureau  forecasts  and  reports  can  be  obtained  by  wire  or  by  wire- 
'less.  -.1.  •  '  '  - 


.  j  ,  _  .  <  -  .  v  % 

Last  season  we  received' 36-hour  forecasts  by  wire  every  day  from 
July.  1  to  September  13-  and  they -were  dependable  about  77  days  out  of  100. 
Next  season  we  plan  to  receive  the  reports. as  well  as  forecasts  by  radio 
phone.  Wire  reports  were  received  once,  each  day,  radio  reports  are 
broadcast  twice  a 'day,-  except  Sundays  and  holidays.  \  There  are  advantages 
•and  disadvantages -  to  both' methods  of  reception.  After  giving  radio  a 
thorough  triarw/ve:  will  be.  in  a 'better  position  to  supply  detailed  recom¬ 
mendations.  •  *' •  -  u  v-  .  . 
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A  second  source  or  weather  forecasts  consists  of  local  measure¬ 
ments  of  all  the  weather  elements  coupled  with  report's  and  forecasts 
issued  by  the  Weather  Bureau.  Local  measurements  are  of  small  value 
when  used  alone  but  they  help  tremendously.. in  determining  the  action 
to  be  taken  on  the  Weather  Bureau,. forecasts.  The  more  knowledge  of 
meteorology  possessed  .by  the  -2ocai/ forecaster ,  the  better  his  chance 
/-•••'  of  success.,'  of.  course*  •  •  •  ‘V  -,  •  -  v 

h  •  '  .  ’  *  •  y;  •  %  ‘  ...  .  •  * 

w;*  -  '  T  .  •  -  _  ..  •  * 

-ev.  -  •  ' A  third  source  of  weather -forecasts  available  on  the  pacific 

.  Coast' consists  of  a  magazine  calietT  the  15 Sunspot”  issued  by  pather 

Ricard  of  the  University  of  Santa  Clara  and  containing  forecasts  by 

-  days' for  the  ensuing  month.  ■ 'Some  of  the. Ricard  forecasts  are  decidedly 

*;v -■  ■  -vague;  others. .are  fairly  clear;  ail  of  them  are  jnainly  for  the  Pacific 

-  :.Y ~  -Coast  and.  have  to  . he  modified  slightly  before  thiey.-cah  be  applied  in 
-7  v  ~  “.northern  Idaho.  They  foretold  our  conditions  remarkably  well  during  the 
past  summer  nevertheless.  ,  \ 

f  v.  V'iv  -;r  *  'Our  method- of  using' the  Ricard  forecasts- consisted  of  checking 
.  i  them  against  prevailing  weather  and  if  the  .forecasts  - during  the  past  few 
/  ,  u  .  &ays  h&d  come  true- we  made  use  of  those  ahead  for  periods  up  "td  10  days. 

.  If -the  forecasts  seemed  to-be'  off  we  merely  waited  till  they  begax.  to 

-  check  Out  again.  On  this  basis  we  were  able  to  supply  four  or  five  3  to 
10-day  forecasts  to  the  Supervisor  last  season  all  of  which  were  substan¬ 
tially  correct.,  .They  included -a  three-day  warning  of  lightning,  storms 

in  two  cases  and  a  warning  of  ten*  days  of  decidedly  unusual  drought  in 
--  September.  ...  ""v  •  '  v--  :  *  .  ~  , 

A  fourth ^possibility  of -weather  forecasts  consists. of ' experience 

•  :  charts  of  precipitation,  temperature,  etc.,  by  ten-day  or  shorter  periods. 

Such  information  is  undoubtedly  reliable,  in  the  ..long  run  -and  shops  gxaph- 
ically  for  the  entire  season- when  to  look,  for  waves  of-  precipitation  or 

-  •  waves  of  drojoght  and  high  temperature,  ..Par  -our  station-  this  chart  shows 

that  -the'  la.s$  t.ep  days  of  July  and  the  last  ten:  of  "August  are  shown  to 
be,- as  a  .  rule  ?  ,  the  periods  of  greatest  danger  ..  This  chart' was  80 fo  de- 

—  pendable  in  forecasting  more  than  a  certain  amount  of  rain  for  the  15 
ten-day  periods. -at  .Priest-  River  last  summer.  .It  was  only  66 $  dependable 
in  forecasting  less  than  a  certain  amount  of  rain  for  each  period. 

The  third;  essential  for  successful  forecasting  of  fire  danger  con¬ 
sists  of  accurate  and  detailed  knowledge  of  the  effects  of  any  combina¬ 
tion  of  weather  elements  on  any  .existing  degree  of  inflammability.  This 
means  that ,  . .given  a  reliable  forecast  specifying  a  certain  temperature , 
humidity,  and  ..wind  velocity  condition  during  the'  next  06  hours,  we  must  be 

•  shle  to  state  what  that  will  do  to  an  average' fuel  moisture  content  of 
Sa.y  lofc  oh.  the  south  slope,  and  20/£  on  the  north  slope.  Likewise,  if  a 
certain  amount  of,  rain  can  be  forecast  we  must  be  able  to  sp.ecify  its 

e  sect  according  to  prevailing  moisture,  contents  on  the  various  eTqp.osures* 

-.1  ^ -v-  '%  v 

Larsen  gave  considerable  study  to  these  processes  when  he  was  con¬ 
ducting  fire  studies  at  Priest  River.  Larsen  has  presented  a  chart  show¬ 
ing  t^  e  possibility  of  converting  records  of  sunshine,  teinpera cure , 


-46- 


humidity,  and  wind  velocity  into . one- resultant ,  evaporation.  It  seems 
that  we  should  have  similar  information  carried  logically  throug?  to  the 
resultant  degree  of  inflammability.  ;  perhaps  even  to  rate  of  spread  of 
fire  this  can  be  done  with  the  present  information.  Jv  is  applicable, 
however,  only  on  clear  days  when  effects  of  precipitation- have  disap¬ 
peared  and  materials  are  nearly  in  equilibrium  with  diurnal  changes  of 
the  atmosphere.  v!; 


In  order  to  carry  out  this  possibility,  and  determine  the  prob¬ 
able,  application  in  actual  practice,  we  have  been .attempting  to  isolate 
the  effects  of  the  various  weather  elements  on  moisture  content  of  fuels 
at  Priest  Hiver.  We  have  preliminary  curves " showing  effect  of  various 
: amounts  of  precipitation  per  24  hours;  effect  of  various  rates  of  evapo¬ 
ration  according  to  length  of  period  of  drying,  and  moisture  content  of 
fuels  at  the  beginning  of  the  period;  saturation  capacity  of  duff,  and 
the  ability  of  duff  to  absorb  moisture  by  capillary  action.  The  Madison 
Laboratory  has  also  determined  the  fundamental  relations  between  moisture 
content  of  several  fuels  and  the  temperature  and  humidity  of  surrounding 
air  when  cause  and  effect  are  in  equilibrium,  be  have  an  instrument  con¬ 
structed  for  the  special  purpose  of  tracing  a  curve  of  moisture  content  of 
a  material  according  to  surrounding  atmospheric  conditions.  The  purpose 
of  this  instrument  was  to  obtain  curves  of  actual  moisture  cont  ent  ano. 
conpare  them  with  curves  of  equilibrium  moisture  content  for  the  temper¬ 
atures  and  humidities  experienced  so  that  the  lag  of  response  can  be  de¬ 
termined.  In  short,  we  are  trying  to  build  up  a  basis,  for  interpreting 
weather  forecasts  into  fire  forecasts,  our  results  being  only  tentative 
indications  as  yet*. 


So  far  our  only  actual  experience  in  preparing  fire  forecasts 
has  consisted  of  a  trial  of  forecasting  the  trend,  and  amount  of  .change, 
of  the  curve  of  inflammability  obtained  for  the  white  pine  type  by  use 
of  the  duff  hygrometer.  Lac h  evening  from  August  1*  to  September  16, 
when  the  duff  moisture  content  was  measured  and  plotted  for  that  .day, 
a  forecast  was  written  down  stating  the  degree  of  inflammability  which 


seemed  probable  24  hours  later,  on  the  basis  of  the  ’leather  Bureau  fore¬ 
cast  for  the  same  period.  Forty- six  consecutive  forecasts  were  obtained. 


Mr.  Flint  lias  rated  them  for  dependability  and  gives  us  a  percentage  of 
78  days  out  ox  loo  as  reliable. 


These  forecasts,  while  very  specific  in  nature,  were  based  on  a 
specific  measurement  of  existing-  inflammability ,  but  only  a  very  general 

T  • 

weather  forecast.  We  'are  already . in  a  position  to  use  much  more  de¬ 
tailed  forecasts  than  can  be  given  us  at  present  by  the  Weather  Bureau. 
Our  accuracy  of  course  cannot  greatly  exceed  their  accuracy. 


Forecasting of  Fire  Sander 
^.s  Developed  at  the  Apoa.  la  c  hi  an  St  a  1 2  on 
E.  F.  McCarthy 

Apparent  need 

1.  An  organization  of  state  and  national  fire  forces  capable  of 
expansion  to  meet  sudden  emergencies,  to  utilize  the  benefits  of  a  f~re 
weather  forecast.  This  will  require  a  more  perfect  organization  on  the 
part  of  the  states,  and  possibly  on  some  of  the  National  Forests. 

2.  A  forecast  service  that  will  keep  informed  of  the  hazard 

•  and  when  it  approaches  a  condition  to  warrant,  will  begin  the  distribu¬ 
tion  of  forecast  warnings  which  will  furnish  the  field  force  with  the 
basis  for  expansion  of  the  protective  force. 

The  period  during  which  such  forecasts  will  be  needed  should  cov¬ 
er  for  this  region  about  ten  weeks  in  the  spring  and  six  in  the  fall. 
Such  forecast  should  be  sent  out  at  least  2  days  in  advance,  and  should 
be  continued  as  long  as  the'  hazard  exists. 

Present  work  of  the  Weather  Bureau 

Forecasts  are  issued  about  1C.Q0  a.  m. ,  compiled  from  the  8,00 
a,  m.  records,  and  cover  a  period  about  34  hours  in  advance*  This  is 
the  regular  forecast  service. 

general  forecasts  are  made  to  cover  the  succeeding  week  and  show 
the  general  character  of  the  weather  without  reference  to  the  exact 
time  of  occurrence. 

No  special  fire  weather  forecasts  are  made  for  the  Appalachian 
region,  although  this  is  done  for  other  regions. 

Conditions  of  weather  favoring  fire 

A  period  during  which  high  pressure  is  established  over  the 
Appalachian  region  or  to  the  west  of  it,  inducing  dry ,  northwesterly 
or  westerly  winds.  Such  a  condition  may  arise  because  of  the  continu¬ 
ation  of  a  high  pressure  condition  across  the  southern  wart  of  the 
:j  •  5.  while  storms  are  moving  to  the  north,  or  it  may  result  from  a 
minimum  01  storm  movement,  with  a  flat  pressure  gradient  over  the 
country.  The  period  during  which  the  average  high  pressure  zone  re¬ 
mains  usually  covers  only  two  to  three  days,  and  this  is  not  enough 
to  bring  about  unusually  dry  conditions. 

Ine  most  severe  part  of  the  fire  sea„son  comes  after  the  cessa¬ 
tion  of  the  frequent  tropical  cyclones  which  take  extra  tropical  form 

a.nd  move  across  the  lower  part  of  the  south,  or  nass  up  the  Mississip¬ 
pi  Valley. 
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ondit ions  unfavorable  to  .fire. 


_ ;  -Periods  of  frequent  gulf  ..disturbances.', .  •  . 

•• '  "-'.'periqdiS^ "of  south-winds,,  even  without  rain.  This  occurs  when 
storms  are  passing  further  north/  and  the  swiji&s  coming  from  the  Gulf 

or  Atlantic  regions  are  humid.  1  * 

-  '  - -e.--  ,  .  ...  .  ! 

/..T"v;  '-Some ^.seasons/'- “such  -as  the  fall  of  1223,  may  have  a  generally 
"‘high  humidity,  such  that  rains  are  ..caused  in  the  mountain  sections 
without  the  passage'  of . a  low  pressure  area  close  to  the  region.  This 
condition  may  he  related  to  the  occurrence,  of  high  surface  water  temper- 
■''atUras  in  the  Gulf  of  Mexico.  .*•  -  s 

Accuracy  of  forecast  *  "  -  r;  • 


\V 


I hen*  st  of  ms. -are  of  the  northern  Ho cky  Mountain  type,  they  are 
mapped  and' fblloW-sd,: for.  a‘ period  of  three  days  before  they  influence 
-'the  precipitation’  of ■  tihe  Appalachian,  region;  This  malces  possible  a 
Very.;  good.  de'^ee'‘Uf.:accura'<^y  in  forecast  for  this  period  in  advance. 

In  addition, they  - ','1-  - -x.,  ^  ^  #wfl 

Vance  of'  the-'  sto 
-of  ;f-i-r-a.'"  “  • 


y  usually  cause -  the -wind  to  shift  to  the  south  in- ad- 
rm,  which  in  itself  .is' unfavorable  to  the  severe  type 


Storms  : of'- the  -Gulf ; type  can  arrive-  in  this  region  in  a  period  of 
about  36  hours  from  the'  time- they  are  defined  over  the  Gulf  or  over  Mex¬ 
ico,  <Thig  reduces  the  certainty  of  prediction  to  this  period  as  its  lim- 
Ait.^  though  such  storms  are  not  frequent  during  the  later  part  of  the  fall 
fire  season.-  '  *  .  .  .  - 

*•  *-H  1  .  . 

■"Function  of  the  Weather  Bureau 

3. The  forecast,  service  must  be  .carried  on  by  some  such  agency  as 
:t  the  .Weather  Bureau,  which  has  the  benefit  of  all  the  telegraphic  re¬ 
ports'  received-at  Washington.  A  forecast  service  will  find  the  sea¬ 
sons  of  fire  -.danger  are  so  distributed  through  the  U.  S*  that  attention 
can  be  given  to  the  southeast  a-t  a  time  when  other  regions  are  not  so 
liable  to  burn.  During  the  spring  and  fall,  seasons,  forecasts  should 
include  storm  movement,  precipitation,  wind. direction  and  velocity,  and 
humidity,  to- cover  a  period  at  -least,  two  days  in  advance,  and  issued 
-  daily.  While- this' might 'Cause,  some  uncertainty  in  regard  to  gulf  storms, 
the  daily  forecast  would  allow .  the  correction  -  of  the  two-day  forecast 
in  this'  case ,  just  -  as  a'  twelve-hour  correction  is  how  possible. 

* m  %  0  + .  % 

Function  of.  the  Forest  Service  vj  - 

~  ---  .  ■■  i 

The  correlation  of  forecasts  of  weather  conditions  to  the  condi¬ 
tion  of  the  forest.  This  will  involve  the  establishment  of" field  sta¬ 
tions  to  report  on  the  dryness  of  the  forest  floor,  to  take  the  place 
of  the  occular  judgment  now  used. 

distribution  of  the  complete  forecast  to  the  field  force  and  pos¬ 
sibly  to  state  offices. 
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He  sea rch_ac co mp  1  i  shed 


Study  of  fire  occurrence  and  weather  sequence  of  the  two  past 
fall  fire  seasons. 

Research  needed 

Selection  of  a  number  of  periods  of  severe  fire  hazard  as  shown 
by  the  past  records,  and  comparison  of  these  to  determine  the  sequence 
of  weather  conditions  which  produced  the  hazard.  This  will  be  most 
readily  accomplished  at  Washington  where  the  fire  records  and  weather 
records  can  be  studied  without  requisition  of  a  large  number  of  weather 

maps. 

Study  of  forest  inflammability,  by  some  such  method  as  that  used 
with  the  Ruff  hygrometer.  Correlation  of  weather  conditions  with  stud¬ 
ies  of  inflammability  may  make  unnecessary  the  permanent  maintenance 
of  forest  observations.  . 

Development  of  a  code  of  report  that  will  have  a  definite  meaning  to 
the  field  force. 

The  general  discussion  showed  that  the  basis  for  forecasting  is 
Weather  Bureau  maps,  pressure  areas,  winds,  etc..  By  observing  the  behav¬ 
ior- of  storms  as  they  travel  across  the  country  from  west  to  east,. McCar¬ 
thy  believed  it  possible  to  make  fairly  reliable  predictions  three  days 
in  advance  in  the  .Appalachian  region.  The  accuracy  he  attained  during 
the  first  season  in  such  predictions  was  60  per  cent.  He  believes  that 
with  further  experience  this  percentage  can  be  increased.  McCarthy  gave 
a  demonstration  of  how  predictions  are  made  by  pointing  out  the  daily 
progress  of  storms  on  a  series  of  weather  maps. 

Theory  of  Probabilities  in  Relation 
to  Climatic  Cycles  as  Developed 'in  Russia 

Raphael  zon 

The  Russian  Weather  Service  has  worked  out  charts  for  the  predic¬ 
tion  of  the  occurrence  of  drouth  in  agricultural  districts. 

The  principle  employed  in  the  preparation  of  these  charts  is  sug¬ 
gestive  in  working  out  plans  for  the  prediction  of  the  probable  occurrence 
of  dangerous  fire  periods. 

The  Russian  charts  are  based  on  the  amount  of  precipitation  that 
fell  in  one  rainfall  or  several  in  a  given  locality  during  every  10-day 
period.  The  prediction  extends  for  every  10-day  period  beginning  with 
April  1  to  the  end  of  October,  a  period  very  similar  to  the  fire  season 
period  in  the  northern  and  northeastern  parts  of  the  United  States. 
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precipitation  has  been  accepted  as  the  principal  climatic  factor 
in  basing  predictions,  although  the  temperature  or  the  isotherms  are  also 
indicated  on  the  charts. 

A  condition  of  drouth  is  assumed  to  exist  where  the  total  precipita 
tion  during  any  lo-day  'period  within  the  months  of  April  to  October  did 
not- exceed  one-fifth  of  an  .inch.,  - 

*•  -  *  *  •  •  ...  ‘  ‘  ...  i  ? 

The  charts  were  based  on  climatic  observation^  secured  at  over  400 
meteorological  stations.  Ho  station  which  had  observations  for  less  than 
1,0  years  was  used.  The  average  period  of  observations  extended  for  17 
years.'-  7  7  _  -  7  '  .  •  ••  •  .  . 

The  prediction  is  based  on  the  theory  of  probability,. 
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is  multiplied -by  100,  the  probability  of  oc- 
is  expressed  as  a  percentage.  Thus,  for  in- 


The  probability  of  the  occurrence  of  a  certain  phenomenon  is  the 
ratio  between  the  /lumber  of, actual  occurrences  and  the  number  of  possible 
occurrences,  If  this  ratio 
currence  of  a  certain  thing 
stance,  if  at  any  meteorological  station,.,  foj^  which,  there  are  16  years' 
observations,  there  actually  occurred  16  drouths  during  the  first,  say, 

10  days  in  April,  the. ratio  is  as  16::16,.  This  multiplied  by  100  gives 
100.  .  Ih  other,  words,  according  tn.thp  .theory  of  probability,  the  chances 
that  the.  same  thing  will-',  dp  cup .  again  ape  100  per  cent..  If,  on  the  other 
.hand,,  after  IS  years  of. observations  there,  actually . occurred  eight  out  of 
.the  possible  sixteen,  ..the,. probability  Vs /B.:  16.  multiplied  by  100,  or  50. 
The!  chances  .’are  even  .that  the  same  thihg . 


I  -occur  again.. 


For  each  station  the  probability  of  the  occurrence  of.  drouth  con¬ 
ditions  was-  worked  up  in  percentages.  The  probability  of  occurrence 
was  divided  into  three  groups,  one  from  0  to  30,  one  from.  30  to  70,  and 
one  from  70  to  100.  These  different  degrees: .of  probability  are  shown  on 
the  charts, by  three  different  colors  for  every  10 -day  period,  or  21 
charts  in  all,  •„ 


Although  precipitation  was  the  principal  climatic  factor  upon  which 
prediction  was’ based,  temperature  was  considered  of  importance  since  the 
fire  danger  with  the  same  amount  of  precipitation  sometimes  increases  birth 
higher  temperatures  and  sometimes  increases  with  lower  tenperatures.  In 
the  spring  and  summer,  for  instance,  with  a  certain  amount  of  precipita'* 
tion  the  fire  danger  increases  with" increasing  temperature .  In  the  fall 
during  a  drouth  the  fire. danger  is  greater  when  the  .temperature  is  lower 
or  even  when  killing  frosts  have  occurred  and,  therefore, • the  vegetation 
is  dead  and  more  inflammable.  -  •  ; 


There  is  a  possibility  that  such  a  basis  for  the  prediction  of  the 
occurrence  of  forest  fire  periods"  is  possible  for  the  Lake  States.  In  the 
region  there  are  no  lightning  fires  and  the  precipitation,  on  account  of 
the  region-  being  in  the  path  of“  'storms  and  the  absence  of  high  mountains, 
when  it  does  occur  is  rather  general.  Drouths  are  often  accompanied  by 
high  temperature,  increased  evaporation,'  etc.  ,  but  these  element^,  no  nat¬ 
ter  how  influential ,  simply  accompany  the  drouth  and  are  secondary  phenom¬ 
ena.  If  there  is  a  sufficient  amount'  of  precipitation,  their  effect  is 
greatly  modified.  •  - 


An  attempt  was  made  tc  correlate  precipitation  data  and  occurrence 
of  fires  in  the  lower  peninsula  of  Michigan  with  very  good  results.  On 
the  charts  presented  here  for  the  months  of  April,  May ,  June  a.nd  July, 
the  occurrence  of  precipitation  of  over  one— half  inch  shows  the  disap¬ 
pearance  of  fires.  With  the  fall  of  precipitation  below  one-half  inch, 
the  fires  increased. 

^  Zon  referred  to  a  series  of  charts  in  which  the  rainfall  over  a 
period  of  years  was  plotted  by  10-day  periods.  The  probability  of 
drought  at  any  time  is  indicated  by  the  frequency  of  past  occurrence 
during  the  period  in  question.  ) 

Rainfall  Cycles  in  Relation  to  Fire  Control 

G-.  A.  Pearson 

I.  Do  Rainfall  Cycles  Exist? 

1.  It  seems  pretty  well  established  that  they  do. 

2.  We  have  a  lla4  year  cycle  and  multiples  of  twice  and  thrice 

this  number;  also  7.7  year  and  10G$  cycles  -  Douglass. 

3.  The  maxima  and  minima  of  the  rainfall  curve  are  very  irreg¬ 
ular.  It  requires  smoothing  to  bring  out  anything  like  well 
defined  crests  and  troughs.  The  crest  occurs  where  the 
average  annual  rainfall  for  5  or  6  years  is  above  normal. 

Very  often  in  the  Southwest  2  or  more  of  these  years  are  far 
belcw  normal. 

4.  It  is  possible  to  predict  an  excess  or  a  deficiency  for  a 
period  of  5  years,  but  not  for  a  single  year.  The  very  year 
in  which  the  maximum  should  fall  according  to  calculations 
may  prove  to  be  the  driest  in  the  cycle. 

5.  Local  variations  in  precipitation  records  for  neighboring 
stations  may  agree  over  a  series  of  years,  but  discrepancies 
occur  in  single  years. 

6.  Rainfall  cycles  my  apply  roughly  to  the  country  as  a  whole, 
but  may  not  fit  a  given  locality.  Local  disturbances  are  com¬ 
mon  in  mountain  regions. 

II.  What  is  the  Relation  between  Rainfall  and  Fires? 

1.  A  general  relation  may  be  assumed,  but  we  cannot  draw  a  def¬ 
inite  line. 

2.  The  calendar  year  is  an  unsatisfactory  unit.  Douglass  uses 
Nov.  1  -  October  30,  or  Sept.  1  -  Aug.  31. 

3.  Total  annual  precipitation  is  not  a  reliable  index  of  condi¬ 
tions  during  the  fire  season. 

In  D-3  the  min  fire  season  is  May- June. 

Annual  and  May-June  precipitation  correspond  in  only 

55^o  of  cases.  Frescott,  1876-1922. 

(Flagstaff,  1890-1922,  60$). 
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4.  D-3  fire  records  5.0  not  go  back  far  enough  to  give  an  indi  ca- 
tion  as  to  existence  of  a  relationship  between  fire  hazard 
and  precipitation. 

5.  Usually  precipitation  records  are  available  only  for  one 
or  two  stations,  whereas  fires  occur  over  an  entire  Forest. 


Reference  was  made  to  the  rainfall  cycles  established  by  Douglass. 
It  was  pointed  out  that  these  cycles  are  obtained  by  averaging  the  precip¬ 
itation  by  5-year  periods.  Values  for  individual  years  fluctuate  over  a 
wid.e  range,  and  therefore  the  precipitation  for  a  particular  year  cannot 
be  predicted.  Moreover',  the  rainfall  during  the  usual  fire  season,  May 
and  June,  may  not  agree  with  that  of  the  entire  calendar  year.  At  Pres¬ 
cott  the  correlation  between  May- June  and  annual  precipitation  is  only 
55,  and  at  Flagstaff  60  per  cent. 


Cor  -  It  is  well  known  that  the  local  occurrence  of  rainfall  is 
erratic.  Rainfall  and  -sunspot  cvcles-aPe'  based  on  averages.-  We  cannot 
predict  the  -.exact  year  of  the  maximum  or  -minimum. 


jVU  j 


Clapp- 'called "attention  to  the  need  for  caution  in  referring  to 


our  work  in  forecasting  fire  conditions  in  order  not  to  create  the  impres¬ 
sion-'  that  -the  Forest  Service  is  entering  the  field  of  the  Weather  Bureau. 
Mr .  Qox  stated  that  sometimes  it  might  become  possible  for  the  Weather 
Bureau  to  assign  special  meteorologists  to  handle  this  work,  but  that 
-this  cannot  be  done  immediately  because  of  a  lack  of  funds.  Show  ex¬ 
pressed  the-  opinion  that  what  we  are'  -f  tg  ’is  merely  to  interpret  the 
basic  predictions  of  the  Weather  Bure .a  in  relation  to  forest  fires. 
Weidman  thought’  that  a  trained  meteorologist  could  work  advantageously 
with  G-i-shorne  at  the  Priest  River  Experiment  ‘Station. 


Bates  -  The  forester  must  be  enough  .cf  a  meteorologist  to  inter¬ 
pret  weather  forecasts  in  relation  to  - fire’  hazard.  The  theory  of  sunspot 


and  rainfall  cycles  'i's 
these  phenomena  cannot 


fascinating  but  In  the  light  of  present  knowledge 
be  employed  in  the  control  of  fires. 


Behavior,  and  Control  of  Fires,, 

Relative  Humidity  in  Relation _to_  Behavior  and  Control  of  Fire's 

J.  V.  Hofmann 

I .  Instruments' used  at  fires 

•  *  '* 

a .  Si  ing  P  sy chrome  t  er 

b.  Portable  anemometer  .  - 

c.  Sample  cans,  also  used  as  rain  gauge 

d.  potentiometer,  wire  and  thermocouples. 
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X x .  Reeor ds  on  _l)i fferent  Types _of 

a*  Grass 

b.  Slash 

c.  Open  areas 

d.  Crown 

HI.  ^actors  Recorded 

a.  Meteorological  factors 

b.  Forest  type  and  inflammable  materials 

c.  Behavior  of  fire 

d.  Heat  and  intensity  of  fire 

IV.  Conclusions 

a.  Relative  humidity  was  . found  to  be  the  one  meteorological 
factor  that  consistently  checked  with  the  behavior  of  the  fire. 

b.  The  existing  relative  humidity  proved  to  be  a  reliable 
index  of  what  the  fire  could  be  expected  to  do. 

Mr.  Hoffman  discussed  the  use  of  instruments  for  the  measurement 
of  atmospheric  conditions  and  tenperature  on  active  fires.  By  means  of 
the  thermocouples  with  the -potentiometer  he  has  been  able  to  determine 
the  temperatures  generated  in  going  fires.  This  gave  him  the  opportunity 
to  compare  fires  in  grass,  slash,  open  areas,  and  even  crown  fires. 


In  studying  the  behavior  of  fire,  Hoffman  has  found  that  the  light¬ 
er  materials  become  inflammable  earlier  in  the  morning  and  become  non- 
inf  laramalue  sooner  at  night  w 


In  Hoffman’s  opinion,  relative  humidity  has  beer  found  to  be  the 
only  one  meteorological  factor  that  has  consistently  checked  with  the  be— 

havior  of  fires. 


Active  Influence  in  the  Rate  of  Spread 

S.  B.  Show 


I.  Definition 

Relation  or  ^Lapsed  time  and  perimeter  of  fire. 
II .  Irmportanc  e 


(a) 

00 

(<0 


o.he  only  final  measure  in  which  to  express  results  of  research 
Common  denominator  of  studies  and  practice. 

r-as.t.e,. t  t-rm  which  defines  true  problem  encountered  by  protec¬ 
tive  organisation. 
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Ill .  Previous  Work 
IV*  -Methods  o.f  -.Determining 

(a)  Detailed  studies  on  set  liras ,  under  known  conditions. 

(b)  Analysis  of  going  fires. 

(c)  Analysis  of  records  of  fires  over  a  period  cf  years. 

V.  Form  in  which  rate  can  best  be  expressed  for.  principal  types  and 
degrees  of  slope 

(a)  Maximum  rate  of  spread  during  period  of  worst  experienced 
fire  weather.. 

(b)  Hate  of  spread  during  normal  and  commonly  experienced  fire 

■'  weather.- 

The  rate  of  spread  is  best  expressed- by  the  increase  in' the  peri¬ 
meter  of  the  fire  as  related  to  elapsed  time*  In  District  5  it  has  been 
found  necessary  to  organize  to  meet  the  worst  conditions  of  fire  as  meas¬ 
ured  by  the  rate  of  spread.  A  tentative  conclusion  of  old  studies  was 
that  the  wind  factor  is  a  function  of :  the'  second  power  of  its  velocity. 

In  order  to  get  results  obtained  by  studying  the  rate  of  spread  of  fire 
into  use  by  the  administrative  .organization,  the  maximum  rate  of  spread 
during  the  period'  Of  worst  experienced-  fire  weather  should  be  translated 
into  terms  of  hour  control,  and  from  that  into  terms  of  organization. 


Behavior- and  Control  of  Fires 
Investigations  Heeded  -  Pacific  Northwest 

Wm.  B.  Osborne,  Jr. 

The  four  main  factors  governing  the  behavior  of  fires  on  any  given 
site  are: 

.  •  ,  .  •  t  •  e 

1.  The  moisture  condition  of  the  materials  on  which  they  are 
feeding. 

2*  The  volume  and  intensity  of  heat  developed.  ••  •’  -  -• 

•  •  .  “  >  * 

3.  Air  movements  including  winds  apd  drafts. 

4.  Steepness  of  slope. 

r  ' 

Thus  far  the  only  investigative  work  undertaken  on;  this  subject 

has  been  centered  around  the  first  factor  which  is  still  far  from  ex¬ 
hausted.  .The  other  three  offer  very-fertile  fields,  for  scientific  ob¬ 
servations  and  investigation  which  would  be  certain  to  bring  out  many 
facts  which  would  be  of  very  material  assistance  in  control  work. 


Tn  addition  to  tho  work  done  on  the  moisture  conditions  of  fire 
fuels  Mr.  Osborne  believes  that  investigation  should  be  made  of  air 
movements  under  fire  conditions.  For  this  purpose  he  would  study  the 
effects  of  atmospheric  conditions  and  drying  in  advance  of  the  fire 
as  both  are  directly  and  indirectly  influenced  oy  topography. 

ido  work  has  yet  been  done  on  the  lifting  power  of  drafts  cre¬ 
ated  by  the  fire  to  determine  the  extent  cn  which  embers  may  be  carried 
forward. 


Behavior  and  Control  of  Fires  . 

Investigations  needed  frorn  Standpoint  of  Pi  strict  1 

Howard  R.  Flint 

Further  information  on  the  behavior  of  forest  fires  in  District 
1  is  desirable,  but  the  need  is  far  less  pressing  than  the  need  of  fore¬ 
casts  of  approaching  fire  danger  or  probable  lightning  storms. 

...  tj>-  r . .  .  .>  * .  'X-/-  *•'  •  *•; 

The  forecast  of  fire  danger  is  a  measure  leading  to  preparation 
which  will  tend  to  prevent: 

,•  *  j-  '•  ,  '•  •  ■  *1  „  f,  t  ••  .  •  .<  v 

1.  '  The  occurrence  of  fires* 

2.  Their  spread 'to  Class  C  size. 

A  study  of  fire  behavior  will  necessarily  deal  chiefly  with 
fires  that  have  reached  Class  C  size. 

Such  "a  study  will  be  useful  in: 

1.  Checking,  by  a  study  of  individual  fires,  the  correctness  of 
a  forecast  which  said,  for  example  *  "Fire  danger  will  be  high  on  Aug¬ 
ust  1  to  3,  inclusive. !f 


2,  determining  conditions  under  which  back-firing. will  probably 
be  successful  and  safe. 

3.  Securing  a  better  understanding  of  the  intensity  cf  fire  danger 
under  varying  conditions  of  fuel  and  weather. 


.Information  concerning  the  velocity  scope  and  duration  of  local 

winds  induced  by  large  fires  might  be  of  considerable  value  in  handling 
such  fires. 


Mr.  Flint:  believes  that  the  studying  of  weather 
possibilities  lor  forecasting,  but  that  a  certain  amount 
can  be  secured  from  the  study  of  active  fires > 


offers  the  best 
of  information 
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Behavior  and  Control  of  -Fires'* 

Investigations  needed  from  St an dp o int  of  District  5 
•  E.  I.  Kot'ok  . 

>  *  ,  \  .<  •  •  • ;  .  • 

1.  Study  differences  of,  behavior ,  'of  .rate  of  spread  in  different 
types  and  character  of  cover;  for  example,  yellow  pine,  mixed 
conifer,  "brush  land,  fir,  redwood,  etc. 

-  •  *  >  •  »  *,  ,  *  ,  *  •  •  ,  » 

•  :  /*•'*'•  ■ 

2,  Study  o.f  controlling- meteorological  factors  in  -the  rate  of 
spread  for  example,  relative  humidity ,  wind,  inflammability, 
etc, 

,3.  actual  field  study  by  adequately  trained  Research  men  on  going 
fires  to  check  standard  methods. of  control  under  different  con- 

...  ditions, 

4.  Test  present  methods  of  control  and  suppression  technique  for 

*  given  relative  rates  of  spread,  « i  ' 

(a)  HoW  close  can  you  work  to  fires  under  various  conditions? 

(b)  What  types  of  line>  can  cheek-  fires  under  different  rates 

of  spread?  '  “•  : 

-•  -  •  (c).  Relation  of. rate  of  spread  and  line  construction. 

-  ICotok  showed  how  the  statistical  information  in  California  had  been 
placed  upon  maps . of  individual  forests.  This  Showed  the  starting  point 
of  fires;  intensity  and  eixtent  of  areas  burned;*  and  brought  out  the  rela¬ 
tion  of  incendiarism  to  fires,  showing  thereby  the  spirit  of  the  entire 
incendiary  campaign.  Maps  also  showed  the  visibility  from  lookouts,  and 
blind  areas,  and  imps  showed  how  to  control  dangerous  areas  which  were 
under  too  slow  control.  ' 

.  ..  4  *  .r 

McLaren  suggested  as  a  possible  field  of  research  the  formation 
and  action  of  gases  generated  by  going  fires.  He  had  noted  suffocating 
gases  20  minutes  in  advance  of  the  front  of  an  approaching  crown  fire. 

Such  gases  may  cause  fire  to  jump  ahead  of  the  point  Where  it  is  actually 
burning  in  the  timber. 

Osborne  recalled  that  the  gases  killed  people  in  root  cellars  dur¬ 
ing  the  Hinckley  fire, 

[  ;  *  J  •  S  ’ 

5.  Development  of  Instruments  -  M.  Ev  Dunlap 

At  the  request  of  the  Priest  River  Experiment  Station  the  Labor¬ 
atory  undertook  the  determination  of  the  response  of  various  classes  of 
material  to  changes  in  humidity  under  controlled  conditions.  This  led  to 
the  development  of  equipment  at  the  Laboratory  by  which  the  material  under 
investigation,  in  this  case  moss,  duff,  and  twigs  could  be  subjected  to 
different  degrees  of  humidity,  othpr  conditions  being  eliminated  or  kept 
constant.  In  this  way  the  rate  and  change  of  moisture  content  of  the 
various  materials  was  determined  for  different  humidities. 
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Another  problem- put.  up.. to  the  Laboratory  was  the  development  of 
an  instrument  for  measuring  the  moisture  content  of  duff  ^  in  place. ^  For 
this  purpose  an  instrument  should  "be  capable:  (1)  of  showing  the  moisture 
content  of  the  fuel  in  question, that  is  to  say, the  combined  effect  of 
humidity,  soil  moisture,  and  free  water;  (2)  of  showing  the  .moisture  con¬ 
tent  from  0  to  the  saturation  capacity  of  the  material;..  (3)  of  recording 
the  changes  rapidly  as  they  take  place;  (4;  sensitive  changes  as  small 
as  one  per  cent;  (5)  durable;  (6)  fool  proof;  (?)  cheap;  (8)  easily  cal¬ 
ibrated-.  Such  an  . instrument  has  been  devised  within  limits  based  on  the 
.principle  of  the  lateral  expansion  of  hygroscopic,  materials. 


At  first  a  compression  instrument  was  devised  using  compression 
wood  as  the  element,  This  was  not  satisfactory  owing  to  the  size  of  the 
element  necessary  and  its  consequent  slow  response  to  changes.  A  tension 
instrument  in  which  rattan  was  used  as  the  element  was  then  devised 
which  has  proved  fairly  satisfactory.  Rattan  expands  longitudinally,  is 
cheap,  readily  obtainable  in  almost  any  desired  size,  shape,  and  length, 
and  fairly  constant:  in  its  response  to  changes.  The  instrument  as  per¬ 
fected  consists  of  a  strand  of  rattan  about  12  inches  long  encased  in  a 
perforated  tube  and  connected  with  a  gage  reading  to  l/lOOO  of  an  inch. 

This  instrument  when  inserted  in  i^he  duff  reaches  equilibrium  in  about 
6  to  8  xxxksx  hours  and  thereafter  responds  readily  to  changes  in  the 
moisture  content  of  the  duff  and  could  if  desired  be  calibrated  to  read 
directly  on  moisture  content.  Its  limitation  is  that  it  reaches  its  capac¬ 
ity  before  the  saturation  point  of  the  duff  is  reached  and  hence  does  not 
indicate  the  higher  moisture  contents.  It  does,  however,  give  an  accurate 
record  of  the  lower  moisture  content  in  which  we  are  chiefly  interested. 

As  to  the  practicability  Gisborne  states  that  some  difficulty  was 
experienced  in  calibrating  only  two  of  the  four '  instruments  manufactured 
being  usable  for  this  reason.  This  difficulty,  however,  it  is  believed 
can  be  overcome.  One  of  the  two  instruments  in  use  broke,  but  the  other 
was  found  to  be  accurate  within  two  per  cent  after  two  months  use.  The  cost 

of  the  four  instruments  manufactured  to  date  was  $3S  each. 

*  *•  * 

suggestions  offered  as  to  possible  new  types  of  instruments  for 
this  purpose  include:. 

1-  An  electric  hygrometer  based  on  the  conductivity  of  hygroscopic 
material.  Such  an  instrument  could  be  adapted  to  determine  moisture  con¬ 
sent  in  duff  and  above  ground  and  made  to  approximate  different  classes 

of  material.,  Such  an  instrument  or  instruments  could  be  so  connected  up 
or  to  be  used  m  the  field  or  read  at  some  central  station* 

2.  (a) wooden  shell  mercury  type  duff  hygrometer  registering  the 
expansions  and  contractions  of  the  wooden  shell  of  the  mercury  bulb  as  ef¬ 
fected  by  changes  in  the  moisture  content. 
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.  -  (b)  A  modi  fi  rati  orv  ®f  t-iie  present  instrument  in.  the  interest 
of  reduced  cost  in  which  the  tension  gage  would  be  replaced  by  a  mercury 
column  which  could' be  read  on  a  scale  above  the  duff. 

3.  A  rotating  catgut  hygrometer  based  on  the  principle  that  cat¬ 
gut  tends  to  twist  more  or  less  as  its  moisture  content  changes.  Such 

an  instrument,  however,  would  not  be  "suitable .  for  field  use. 

4.  A  dew  point.  indicator.  .  This*  however,  would  be  somewhat  com¬ 
plicated  and  requires  a  skilled  observer  trained  in  its  use. 

5.  A  weighing  device  by  which  sections  of  duff  or  other  material 

could  be-weighed  5.n  place*  .  —  -  .  - 

6.  Wooden  block  that  could  be  removed  and  weighed  at  intervals. 

This*  however,  is  not  thought  to  be  practical  since  a  block  of  wood,  ow¬ 
ing  to  its  volume  would  be  too  slow  to  respond  to  changes. 

Summary 

-  -  jr  ~  4  ? 

Any  instrument  to  show, the.  moisture  content  of  forest  fire  fuels 
should  be  influenced  by  the  same  forces -Which  act  upon  the  material  be5.ng 
measured.  During  the  past  season  a  successful  duff  hygrometer  was  used 
in  the  vicinity  of  the  Priest  Rivet  Experiment  Station,  This  device  can 
be  cheapened  and  greatly  improved.  *;  There’  are  still  other  devices  that 
offer  possibilities  and  should  be  considered.  The  possibilities  of 
passing  a  current  through  a  protected  rattan  fiber  and  measuring  its 
resistance  or  conductivity.  These  properties  vary  with  the  moisture 
content.  The  central  station  reading  type  offers  interesting  possibil¬ 
ities.  Mercury  bulbs  offer  a  simple  and  cheap  method  of  measuring  mois¬ 
ture  contents.  The  rotating  hygrometer  composed  of  catgut  or  a  similar 
material  might  be  made  use  of.  For  very  accurate  measurements  a  dew 

point  instrument  would  be  of  value.  This  would  only  be  practical  for  a 
portable  instrument  for  use  in  research  work. 

Where  moisture  contents  above  5 0$  are  desirable  some  device  for 
weighing  the  duff  seems  to  be  the  only  solution. 

The  recent  developments  indicate  a  profitable- use  of  the  duff  hygrom¬ 
eter  and  there  are  a  number  of  possibilities  worth  careful  study  and  consid¬ 
eration.  ..  - 


Fire  Damage  -  Fire  Damage  in  Appalachian  Hardwood  Forests 
.  •  E.-  F.  -McCarthy 

The  study  of  fire  damage  in  hardwood  forests  has  been  under  ray 
for  two  years  at  the  Southern  Appalachian  Forest  Experiment  Station. 

A  large  variety  of  types  and  sites  involved. 

Two  methods  were  used. 
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1. 


II. 


G^.ric  .surveys  -  the  do.i <1,  injured  and  uninjured  larger  trees  are 

calipered.  Injury  to  reproduction  determined  'by  sample  plots. 

1.  Relation  to  diameter  classes  definite  though  not  directly  pro¬ 
portional.  Damage  increases  proportionately  faster  for  each  •  ' 
inch  decrease  in  diameter  below  b  inches  than  above  5  inches. 

2.  Relative  damage  to  hardwoods  and  softwoods. 

Even  lightest  fires  do  some  damage  to  hardwoods.  Hard¬ 
woods  are  more  often  killed  outright  by  basal  injury  than  soft¬ 
woods.  There  is  no  great  difference  in  the  relative  damage  to 
different  hardwood  species. -Thicker, barked  species  such  as 
chestnut  oak  somewhat  more  resistant  than  thin  barked  species, 
such  as  yellow  poplar. 

Softwoods  are  not  often  scarred  at  the  base  except  in  the 
case  of  white  pine.  Spruce  is  usually  killed  outright.  Soft¬ 
woods  are  more  often  killed  by  crown  injury  than  hardwoods. 

•The  continuing  mortality  is  higher  for  softwoods  than  for  hard¬ 
woods. 

3.  Influence  of  composition. 

Hardwoods  usually  sprout  after  fire  injury.  Some  species  have 
seed  capable  of  remaining  viable  in  the  duff.  Sometimes  true  of 
yellow  poplar,  usually  of  locust,  and  probably  of  scrub  pine, 
shortleaf  pine  and  sumach. 

Deterioration  of  the  forest  results  from  changes  in  composi¬ 
tion  due  to  killing  better  species  while  poorer  hardwoods  sprout. 

■-  «  ~  ~  ~  *  '' 

4.  The  growth  rate  of  seedlings  and  sprouts  on  open  burned  areas  * 

usually  higher  than  in  cut— over  areas,  with  partial  cover. 

.  5.  Unburned  adjoining  areas. 

...  .  *  «-  t  ■ 

Permanent  sample  plots,  where  strip  surveys  not  applicable;  these 

wex-e  established  a  year  ago.  Pour  plots  comprising  8  acres. 

1.  -O  determine  continuing  mortality,  especially  in  softwoods. 

2.  To  study  rate  of  healing  of  wounds,  and  the  amount  of  insect 
an(i  fungous  injury  while  the  wound  is  exposed. 

3.  -o  ind  the  loss  in  stocking  and  yield.  Stands  are  thinned 
out  and  composition  changed  for  the  worse.  Knowledge  of  orig¬ 
inal  stand  is  necessary.  Yield  tables  are  needed. 

4.  To  determine  the  influence  of  cull  stands  on  reproduction  and 
rate  of  growth. 

.  *  V  i  '  *•-  *  '  .  -  •  •  '  p  y 
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Ill 


titrbho&s  of  e s b liitib lag 


•  *  ~  rn 


1-  Method  now  in  use  "based  on  expectation  value.  Classification  of 
stand  as  to  degree  of  maturity  Ps;  nee  esse  rya  .  Esp?  a cement  value 
usod  for  young  stands,  .  •  _  . 

'  j-.‘v  p  *>  • 

2.  Time  of  appraisal.  Damage  cannot  be  determined  immediately 
:  after  a-  fire._:  Aiplsa-sV  one  -season  mast  elapse-.  Errors  due  to 

continuing  mortality  is  greatest  in  softwood  stands. 

.  u;:  a  '•  •  ••  .  a--  Discussion,  t. 

Tiemann-;  Does  frequency,  of  recovery  of  hardwoods' apply  to  oaks? 

■v.  *  Answer:  Generally* .  ..yes,  "  I  ? " 

Marsh:  Is  the  object  a  record  of  actual  physical  damage  to  the  forest 

. .  or  -for  use.  In.  Iggal  procedure?  t  .....  ...  ..  ,  . . ... 

’Answer:  To  determine, actual!  damage  to  the' for est . 

Forbes;  'That  is  the  .pa,s  is-.,  for  the.. “belief  .that,  short  leaf  seed  remains 
viable 'in  the' duff? 

Answer:  Seedlings  found  immediately  after  fires  where  source 
of  seed  apparently  could  not  have  been  surviving  .seed  trees. 

It  is  difficult- to  distinguish  the  different  species  of  pine 
sb  ediihgs"  when  -  they  are  "houngA 

“i  -  -  J- 

Dana:  Eas  damage  to  soii  been  considered? . 

nnswe.r:  The  replacement  of  white  oak  by.  laurel  on  burns  may  be 
due' to  site  "-deterioration.  j  ■  •  ■  -  •  -  ■ 

Manns:  There  has  been  considerable  soil  damage  but  it  is  rather  ob¬ 
scure.  Future  investigations  should  reveal  its  extent. 


Tire- Damage  in  Southern  Jrine 
■  Willard  F_.  Hine 


Tire  studies  at  - the  Southern Torest  Experiment •  Station  have  been 
confined  'almost 'altogether rto  investigations  on  permanent  sample  plots. 

projects  so  far  established  include: 


"1.  Damage  f pc  nr  slash  fires  to: 

‘a.  Trees  left  in  legging 
b.  Site 
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2.  iKiuiago  ■from  other  fires  to: 

a.  Reproduction 

b.  Grazing 

c.  Second  growth 

l~a.  The  damage  to  trees  left  in  logging  by  a  single  fire  in  slash: 

Seven  plots,  ranging  from  5*6  to  10.8  acres,  previously  laid  out 
for  another  study,  were  included*  100  per  cent  tally  of  all  trees  4” 

d.b.h.  and  over  on  all  plots,  by  species  and  one  inch  diameter  classes 
and  classiiied  as  living  or  dead.  100  per  cent  tally  of  all  trees  down 

to  o.ie  inch  d.b.h.  as  aoove  on  one  plot.  Live  trees  located  in  position 
on  maps  of  plots. 

suture  studies  to  include  loss  in  numbers  and  growth,  entrance  of 
decay ,  and  effect  on  seed  production. 

1-b.  The  damage  to  site  of  a  single  fire  burning  through  slash: 

Same  area  as  in  1-a. 


81  5xL0  foot  quadrats  mechanically  spaced 
per  cent  oi  area.  Quadrats  mapned.  Seedlings 
pins. 


and  covering  .27  of  one 
marked  on  ground  with  wire 


Quadrats  ooserved  Seasonally  and  mapped  annually. 

.  0x  rePeatea  annual  fires  on  the  establishment  and  sur- 

val  oi  seedlings  on  areas  cut  over  for  a  period  of  years. 

Roberts  Plots  (Urania,  La.) 


years 
tected. 


.  '  ^  ^p^oto,  laid  out  in  a  stand  of  longleaf  seedlings  two 

1  plov'  ^-rn‘^  annually  each  year  in  winter  and  one  pro- 

oeedimgs  tallied  by  height  classes- 


in  P.  „■  cr  nine  years  Individual  tree  records  started  on  200  seedlings 
in  each  area.  Seedlings  tagged  to  folio*  a  disease  in  longleaf  seedling 


Florida  Biota 


annual t  v^in  °v~C  acre  plots  laid-  °nt;  one  each  in  area  burned 

XSd.’  26  0-^drUf  at  intervals  of  too  or  three  years  and  in  area 
as  in  4.  ln  e"ch  plot  mechanically  distributed  and  studied 


Quadrats  remapped  following  next  heavy  seed  fall. 
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McNeil  1  Grazing.,  stur 3  . ( Mi sH  ssi up i ) 


■  •  Periodic  count  of  ...'seedlings  by  height  classes  on  narrow  strips 
covering.  1  per  cent  of,  area  in  grazing  studv,  .  (-soo.  Idow)  . 

'  .  ..  if  N'  V.  *  ■  *  •  *  •  • 

2-b.  Effect  of  annual  burning  on  the  carrying  capacity  of  the  range 
for  cattle*  ,  .  ’ 

•> .  t  * 

Two  160-acre  pastures,  one  burned,  annually  and  one  kept  rough* 
Each  grazed  at  the  rate  of  ,  one. head  of  cattle  to  ten  acres »  .  Cattle 
weighed,  at  intervals  of  two  to  four  weeks*  Studies  of  changes  in  vege¬ 
tation,  weight  of -cattle.,  etc.,  carried  on  by  cooperating  agencies™ 

2~c*  Effect  of  repeated  annual  fires -burning  at  each  of  the  four  sea¬ 
sons  of-  the  year  oil  young  stands  of  pine* 

*.  -  -  Stands  selected  are  pure,  -evenhaged, 'and  when  possible  on  Site 
II  and  in  cut-over  hrea's.  Stands  selected  cover  the  range  of  height  and 
diameter  from  seedlings  a  few  inches  high  to  trees  12  inches  in  diameter. 


•Youngest  stand  • 
Middle  class  - 
Oldest  class  -  ■ 


trees  from  1  to  10'  years 
-lb-  -,!S  10  ”  20  !! 

»  20  " 


is 


30- 


Pive  plots  .varying-  from  l/o  to  l/4~- acre -%i\  size  laid  out  in  each 
stand*  One  plot  "burned  'annually  -at  each  of  the  four  seasons  of  the  year* 
One  plot  retained  as  check*  Isolation- strip  -  of  7  -  feet  or  more  around 
each  plot  treated  in  manner  similar  tb  plot,  _  "  •" 

Numbers  painted  on  trees.  D.b.h.  of  all  trees  over  one  inch  meas¬ 
ured  with  diametsr  tape,  '  Trees  over  one  inch  tallied  by  height  classes. 
20  per  cent  of  heights  of  larger  trees  measured, with  Eaustmann  hypsometer. 
25  per  cent  of  smaller  trees  measured  for  height  and  length  of  crown  with 
measuring  pole.  Trees- classified  according  to  four  crown  classes*  Spe¬ 
cial  record  of  seedlings  on  one- series  of  plots  secured -on  strips,  11  x 
32  feet,  through  plots* 

pGscriptieh  made  o'f  each  area  at  time  of  establishment  of  plots™ 
Similar  record  to  be  made  each  year*-  This  record  includes  notes  on  un¬ 
derbrush,  ground  cover,  litter  and, ,scil.  Measurement  of  litter  in  one 
plot  secured  from  a  number  of  litter  stakes  driven  level  with  ground. 

Scars  on  trees  measured  for  height  and  width* 

Special  effort  made  in  one  set  of  plots  to  secure  uniformity  by 
altering  conditions  through  cutting. 


To  determine  the  rate  of  removal  of  litter  ten 
with  the  tops  flush  with  the  ground,  the  thickness  of 
measured  periodically  over  these  stakes. 


stakes  were  driven 
the  litter  being 
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Di scussipn 

Bat ps ;  Why. not  consider  trees  "below  4  inches  in  d.b.h.  ? 

Answer:  The  original  purpose  of  the  plots  was  for  a  management 
study.  The  plots  were  later  taken  over  as  fire  damage 
plots.  The  original  records  were  not  taken  for  trees 
"below  4  inches. 

Carter:  Are  the  plots  fenced  against  razorbacks? 

.  Answer:  Part  of  the  plots,  are  fenced. 

2on*  There  should  oe  a  few  definite  objectives  in  the  study  of 

fire  damage  to  determine: 

I*  hhe  measure  of  fire  damage.  Plantations  of  the  proper  age 
compared  with  similar  plots  burned  over  might  be  used. 

The  basis  for  an  estimate  of  damage  of.  different  character*. 

3,  The  relation  of  fire  damage  to  types. 

4.  A  uniform  method  of  calculating  damage  statistics. 

-ire  insurance  companies  could  use  these  as  a  basis 
for  offering  forest  fire  insurance. 

how  could  the  history  of  stands  suggested  bv  Son  be 
determined? 

\  *  .  .■  * 

-he  record  is  carried  in  fire  scars. 

£°ces  of  rings  of  different  widths  indicate  history. 

.Ml^arthy:  -he  history  of  natural  stands  is  very  uncertain.  It  is 

duficulb  to  get  comparable  stands.  Southern  Appalachian 
stanas  arc  net  even  aged*. 

— — hire  damage  in  southern  pine  is  often  obscure.  We  must  go 
in^o  extreme  detail  to  obtain  convincing  evidence.  Munns 
snowed  us  last  fall  that  our  damage  was  much  heavier  than 
w  e  had • susp ec t  ed. 
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Eire  .Damage  in  the-  California  Pine  Region 


By  E.  I.  Kotok 


Nature  of  Problem  in  California  Pine  Bey ion 


Fires  in  California  are  not  usually  an 
or  the  Lake  states.  Damage  is  often 
favors  burning. 

A.  Fires  in  the  Virgin  Forest 

a.  Direct  physical  Losses  in  Mature  Timber 

1.  Injury  from  fire  scars 

2.  Burning  down  of  scarred  trees.  .Averages  930  ba.  ft. 
per  acre.  Is  independent  of  ’intensity  of  fire. 

3.  'Loss  cf  wood.  Mill  scale  studies  by  Berry  and  Hunger 
show  that  17  per  cent  of  the  cull  in  pine  is  directly 
due  to  fire  injury. 

4.  Direct  heat  killing.  There  are  occasional  flare-ups  of 

:  local  character  causing  heat  killing.  Crown  fires  in 

virgin  forest  are  rare, 

b.  Indirect  Losses 


destructive  as  in  -i-daho 
obscure,  population 


x. 

2. 

3. 

4. 

5. 


Drown  injury  and  reduction  in  growth  rate, 
proportional  to  crown  destroyed. 

Insect  in  jury  and  fungi.  Meinecke  and  Boyce ‘ s 
show  a  decrease  in  yield. 

Damage  to  young  growth.  Varies  from  reduction 


studies 
in  numbers 


complete  destruction*.  ■  -  . 

Process  of  attrition.  Encroachment  of  brush  fields  at  ex¬ 
pense  of  timber  area. 

Indirect  financial  losses  due  to  reduction  in  grade  and 
increase  in  logging  costs.  The. best,  quality  material 
affected  by  fire  scars  and  burning  down. 


to 


3.  :Pire  in  Second^ growth  Stands 


^  9 


1.  Crown  fires  freqfuently  occur. 

.2.  Effect  of  repeated  fires. 

Fire  Damage  on  Cut-  ever  Areas 

May  complete  devastation  by  .destroying 
of  further  seed  crops. 


seedlings  and  source 


»r . . 


-  - -ri._  .Fire  in  Brash  JielcU 


1 .  r, i  t.  o  a  et  er  5  ornt  'I  on  *  *h e  only 
compos! tion. 

2.  Reclamation  cf  "brush  fields, 
ccntroxo 


inclination  is  changes  in  plant 
Dependent  entirely  on  fire 


E.  Light.  or  Controlled  Burning 

Stockmen  usually  prefer  complete  removal  of  cover  to  increase 
forage  rather  than  light  burning. 


E.  Damage  to  Watersheds  and  Other  Resources 

Particularly  important  in  Southern  California,  Little  progress 
made  .in  actual  determination  effect  on  water.  Does  seriously 

affect  erosion.  Studies  needed  over  long  period.  The  people 
are  convinced  of  the  value  of  brush  cover. 


Work  -one 


44,235  acres  examined  intensively  by  the  strip  method  1  or  2 
years  after  fire. 

following  permanent  sample  plots  through  a  series  of  years. 
Objectives:  To  check  damage  data  secured  by  field  officers  for 
fire  reports.  Determination  of  extent,  character  and  best  way 
of  expressing  damage.  These  data  criterion  of  success  or  fail¬ 
ure  of  fire  protection  -  the  basis  of  sound  forest  management 
and  development  of  a  land  policy. 


III.  Methods 


A.  Permanent 


of  Six  Plots') 


Sample  Plots  with  Control  Plots  (Includes  Studies 


Data  secured  of  reaction  cf  individual  trees  to  fire,  also 
reaction  of  stands. 

Effect  of  single  and  repeated  fires. 

Inter-relation  of  damage  factors. 

Obscure  and  continuing  form  of  fire  damage,  i«  e. ,  rate 
growth,  insects* 


D •  inter. si ve  Studies  of  Damage  by  Principal  Types  on  Past  Eires , 

44,255  ac t e ?; 

1.  Strip  method  used. 

Data  on  direct  and  immediate  damage  on  stand  secured, 

D*  t,ra~ter  Pc  la  t. ion  and  Damage  to  Eorest  Cover 
1.  Observational  method  used. 
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Tentative  Conclusions 

A.  Indirect  damage  and  subsequent  losses  may  be  actually  greater 
than  &:!?:. ect  and  immediate  loss  to  mature  timber,  second 
•  gr'cwt'h  and  reproduction. 


B.  Ascertaining  amount  of  direct  damage  to  mature  timber  and 
reproduction  can  be  made  with  fair  degree  of.  accuracy  if 
sufficient  time  and  care  aTe  taken.  This  work  can  be  done 
by  our  average  Ranger. 


C.  Ascertaining  amount  and  extent  of  indirect  damage  -  a  long¬ 
time  process,  requiring  skilled  research  personnel. 

D.  lor  the  present  it  will  be  satisfactory  if.  administrative 
personnel  secure  and  record  actual'  direct  physics.1  losses 

of  mature  second  growth  and  reproduction.  Useless  to  attempt 
to  -have  them  give  estimates  of  intangible  or  indirect  losses, 

E.  Uo  involved  method  for  calculating  values  feasible  to  adopt, 
and  to  put  into  use  by. field,  officers.  If  physical  inven¬ 
tory  is  made  with  fair  degree  cf  accuracy  and  records  main¬ 
tained,  values  as  they  shift  can  be  "applied. 

Investigations  Needed  ’  V 

A.  Yfater  relation  and  damage  to  forest  cover. 

-B.  Effect  of  single  and  repeated  fires  and  insect  infestations. 

C.  Site  deterioration. 

D*  Changes  in  composition  of  stands. ■ 

E.  Possible'  uses  of  fires  in  regeneration. 

F.  Liability  table,  establishing  average  losses  for  given  types, 

G-.  Possible  uses  cf  fire  for  protection  -  economic  question  of 
proper  balance  between  damage,  costs  and  desirability  of  ob¬ 
jects  to  be  attained.  "  -;V 

discussion 

McCarthy:  Can  damage -be' accurately  estimated  immediately  after 
‘fire 'in  California? 

•  *  4**  * 

•  •  1  •  .  .  *  *  e 

Show:  Eo,  and  I.  doubt*  if  it  can  anywhere  else. 

«  •  *  *  * 

Weidman:  Three  sample  plots  for  the  study  of  fire  damage  have 
been  followed  for  six  years  in  District  6. 
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yj-  y  0?u*  g,  V\i  gin.  "jjbc  cent  of  ji’ees  seemed  o-e-xd.  doe  i»o 
soot  on  foliage  and  limbs . 

2nd  year  fewer  trees  seemed  dead*  .  ; 

3rd  year  some  recovery  apparent.  Insects  begin  to'  select 
trees  which  might  otherwise  recover. 

4th  year  less  change  -  conditions  in  the  stand  became  more 
stable.  • 


preliminary  Report ‘  of  the  Mather  Field  Committee,  on  the  Administrative 

Methods  "of  Evaluation-  of  lire  .Damage 

o.  B.  Show  ;  7  :  a..  -j 

Many  foresters  have  endeavored  to  find  a-  satisfactory ! way  of 
evaluating  fire  damage.-  * 

I.  What  constitutes  physical  damage?  ;■ 

Present  data  are  inadequate  and  inaccurate. 

Damage...  should  be.  expressed  in  volume  and  area  of  merchantable 
.  ’  :  timber,  (assuming  a  size  limit for- merchantability  for  each 

'  1-  ...  region)  ,,  age-,'  sices,  ahd;area  of  young  growth,  and  area  of 

protection  forest,  /•  ~ 

-  In  mature  stands  there  are  two  sets  of  conditions: 

.  .  -  i  »  t 

.1-  Most  of  the  stand  is  killed  outright.  An  ordinary  cruise 

gives  the  damage,  \  /-  .  . 

2„  Damage  is  partial,,  delayed  mortality  and  induced  losses 
continue  for  several  years.  An  immediate  estimate  of 
damage  is  here. useless.  Intensive  local  studies  are 
;'-A‘  *  necessary  to  determine  the  best  methods  to  be  used. 

II.  Valuation  of  damage  a 


1.  Merchantable  timber.  The  present  system  is  chaotic.  Regional 

s 3umpage  rates. as  determined  by.  prices-; on  going  sales,  The 
Commit  tee  did  net  agree  as.  to  who  idler  a  region  should  be 
further  subdivided  by  accessibility  zones. 

2,  Immature  timber,  '  <v_  ..  r 

.Two- mo&t  used  present  methods,  expectation  and  replacement 
values,  give  wide  discrepancies.- 

Ho  actual  value  now  placed  on  young  grov/th. 
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Summary  c;£  Brugge*  3 1  ions 

•v  " 


..  £  .  ......  i4.  -  ...  s  r>  .  •  '  •  •  • 

■'•Iv-  The-  rate  of  interest  pe od^in-ca't^-^rctio.iis*  ’Should  be  based 
*  •  oik  the  earning,,  papa  city.- -Of  ••.the.  soil'  as^- indicated  in  the 

report  of the  Committee  of  the  Society  of  American  Foresters 
on  rate  of  .interest.  ■  •  •  •  ?  /  *  • 


‘  i .« . .  v 


•  x^rn ;T. \n'.2 J "Reco'gni  z e  broad  regional  zones  in  which  prices  on  going 

sales  are  used  as. a  basis  ,f.or  'StumpageivaluesT'  m  • 

brtojt  t  •'  ■  ■ .•  .i  1' 

From -data  availab.1-0.  determine  whether'  a  'fair  forecast  of 
future  stumpage  prices  can  be  made. 


;u», 


.  ; .<  v- 


•'  4.'  Improve-  methods  '.'.of  'determining  and  recording  p-hysi 

.  *■•  •  -damage.  '  *  V  K  •  ,  ;■  -  r-  •  ,-V 

J  .te  •  . 


iiOal  fire 


,T> 


■  .#.*  f" 


i  sens  sion 


Kelley:  Is  discount  rate  to  be  used  largely  as  a  discount  rate? 

JV  ' 

Show :  With  final  yield  and  value  as  a  basis  the  value  at  any  inter¬ 
mediate  period  could  be.  determined  by  -‘di sebunt :tng  graphically 
on  semi-logarithmic  paper T 

■  .  ■  ..  :  ;  .  *J'".  *  ,  •.  . 

Carter:  w-ill  the'  scheme  be'  used  in  statistical  computations  by  the 

•'  Forest  Sefvx<r>?  ■  y;  *• : 

•  •  •  .  a  • 

Greeley:  The  primary'  object  is  for  our  own  ..information  as  a  business 

or  administrative  record.  In  case  of  court  procedure,  these . 

records  might  be  used  ;.as.va.:  starting 'point.  ’  ’  ;  dr,. 

•*  •  .  • ,  .  *  ' :  '■  ' '  '•■  -  '■  '  *'s  ‘  *  .  ■  •  : 

Show:  The  Committee  emphasized  the  importance  as  a  business  record. 

Greeley:  Is  the  going  price  of  stumpage.  a  sound  assumption  as  a  basis? 

Show:  'All  stumpage  curves  are  now  rising  rapidly.  Future  predictions 
are.  very  difficult,  •  •Donald  Bruce  has  .  suggested,  the  work'  of  Ray¬ 
mond  Pearl  of  -Johns  .Hopkins  University  in  predicting  future 
population  as  a  possible  parallel',  U-u  ■ 


. Hi  it? *0.^.4  y>y  r..y  of  top;  curves  -  to  -‘predict  stumpage '  rates 

./  " '  •  seems,  questionable..  'Population'' changes  follow,  biological 

’•  '  '^"laWs.  while.,  stumpage*  prices  -follow  economic  laws.  The  trend 

■  of  "commodity  prices  would  seem  to  be 'a- better  index. 
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Carter: 

Show :  , 

Carter: 

Kotok: 


On 

Shepard: 

Show: 

Kittreflge 

Show, 

Flint: 

Greeley: 

Flint:  f. 

Shepard; 

Cart  er : 


•  '  r  . 

Lid  the  Committee  coneidpt*  one  of  the  economic  factors  the 
interest "of  the  Society  in  the  destruction  of  unmerchantable 
protection  forests  as  an  existing  entity? 


The  Committee  recognized  tnat  there  is  &  loss  to  society  in 
the  destruction  oi  such  forests  out  saw  no  way  of  measuring  it. 

How  did  the  Committee  consider  cases  whore  the  stanc.  per  acre 
is  reduced  to  the  point  where  the  remainder  is-mi  loss  because 
it  cannot  be  logged  at  a  profit? 


'An  effort  has  been  made,  to  express  such  losses  in  the  Calif  or 
nia  pine  region.  For  example,  with  an  average  stand  of  29000 
bd,  ft.  per  acre  in  the  better  sites  a  reduction  of 


500  bd.  ft.  per  acre  reduced  the  stumpage  value  4#  per  M. 

1000  ”  “ 

1500  :I  H 

2000  15  18#  n 

•  .  .  ...  '  *  .  *  , 

poorer  sites  the  reduction  would  be  proportional. 

What  was  the  objection  to  using  replacement  value? 

Where  destruction  is  conplete  and  there  is  no  possibility  of 
natural  regeneration  for  a  long  period,  this  is  the  only  basis 
that  can  be  used,  . 

.What  would  Jbe  the  procedure,  in  case  of  species  with  no  pres¬ 
ent  stumpage  value?* 

An  arbitrary  minimum  would  probably  have  to  be  set. 

Of  just  what  value  is  an  expression  of  damage  in  terms  of  money? 

An  index  of  the  efficiency  of  our  protection  work.  A  business 
check  of  costs  plus  damage  against  values  at  stake.  A  future 
basis  for  insurance  rates. 

-o  indicate  the  efficiency  of  protection  in  work  great  com¬ 
plexity  and  refinement  in  methods  cf  determining  damage  seem 
unjustified.  Calculations  involving  compound  interest  are 
of  doubtful  value. 

Where  young  growth  has  no  present  value  as  indicated  by  com¬ 
puting  the  expectation  value,  the  cost  of  replacement  should 
be  used  and  charged  as  a  current’- cost  to  depreciation  of  the 
producing  plant. 


Could  an  arbitrary  value  be  set  for  destroyed  watershed  forests^ 
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,It  is  diffi *oH?  t 


O'  S- 


: t  a  money  value. 


Greeley:  I  'believe  an  arbitrary  -Value  could  be  set..  In  -one  case'  the 

court  hell  that  the  act  of  setting  aside  an  area  as  a  Nation¬ 
al  Forest  and  protecting  it  constituted  evidence  of  some 
value  out  the  exact  value-  was  not  fixed. 

Osborne:  We  should  keep  a  record -of  actual  material  destroyed.  The  use 
of  present  stumpage  prices  as  a  basis  for  calculating  expecta¬ 
tion  values  defeats  our  efforts  at  protection  by  showing 

apparently  low  rates. 

r.  .  *  ,  <■ 

Show:  •  A  reasonably  good  prediction  of  future  stumpage  values  could 

'  •  probably  be  made  from  data  now  available  in  Washington. 

Kot-ok:  The  expectation  value  could  be  worked  out  on  the  basis  of 

-  present  prices  without  carrying  costs  since  arch  costs  go  on 
regardless  of  whether  the  stand  is  replaced  or  not. 

Greeley:  The  Committee  should  consider  the  suggestions  made  and  modify 
its  report  if  possible  before  the  end  of  the  Conference.  If 
we  are  going  to  attempt  the  prediction  of  future  stumpage 
prices,  what  is  the  best  method  of  doing  it?  '  •  “ 

Kelley:  Could  the  Committee '  consider  further  what  methods  the  re- 

...  :  •  search,  organisation  should  follow  in  determining  actual  physi¬ 

cal  damage? 


-  'P-BLll  REPOST-  OF  MATHS!  FIELD.  COMMITTEE  ON  FIRS  •  DA:  AGS  AS  PRESENTED 
•yi-lv-  a.-  -  *.  AND,  DISCUSSED  iTj  MIDI  SON' MEETING  •  * 

As  in  the  original  report  the  committee  emphasized  'as  .strongly 
as  possible  that  valuation  of  damage,  without  careful  determination  of 
LP^ysical-lo3se3,  was  impossible.  •  .The  ^report  Was- and  is  therefore  divided 
•into  two  parts*  ,  -  ~  .  ....  .  .  -  .  - 


Section  I  -  Physical  Damage  Data i 

1 a  Present  conditions  of  collecting  (i.  e. ,  guessing)  damage  both 
to  timber  and  reproduction  are ’unsatisfactory  and  the  data  are  inaccurate 
and  inadequate,.  .This  is  -true  in  parts  of  the  .National  Forests,  and  is 
generally  true  outside  the  forests  and  in  regions  where  the  National 
Forests  are  unimportant  in  area.  •*/ 

2.  Physical  damage  data  should' be  secured  on  the  basis  of  type 
and  site,  and  should  be  recorded  for  permanent  use  expressed  as  volume 
of  merchantable  timber  by  species  destroyed;  acres  of  timber  destroyed; 

ago  (or  sloe) ,  species,  and  acreage  of  reproduction  destroyed,  separately 
when-  new  reproduction  will  and  will  not  follow  naturally;  acreage  of 
protection  forest  and  (of)  protection  brush  destroyed;  acreage  of' barren 
land,  grassland,  etc. ,  burned  over. 
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3,  In  mature  (or  merchantable)  stands  two  general  cases  muso  oe 
recognized,  and  it  is  proposed  to  adopt  ohe  following: 

a.  When  most  of  the  stand  is  killed  outright  as  typically  m 
the  western  white  pine,  a  cruise  either  immediately  after  the  xire  or  in 
the  fall  gives  satisfactory  results.  The  standard  of  cruising  used 
should  be  that  adopted  for  intensive  timber  surveys  in  the  region  con¬ 
cerned.  Sample  strips  should  generally  be  used  in  preference  to  sa.'fple 
plots. 


b.  Where  fires  result  in  only  partial  killing,  as  typically  in 
the  western  yellow  pine  region,  and  where  delayed  mortality  and  secon¬ 
dary  losses  induced  by  fire  continue  for  several  years,  an  immediate 
cruise  is  useless.  In  practice  it  will  be  necessary  to  estimate  the 
direct  damage  in  the  late  fall  after  the  fire,  recording  obviously  dead 
trees  and  separately  seriously  injured  trees  the  ultimate  recovery  of  which 
is  doubtful.  Intensive  local  studies  aire  necessary  to  determine  region¬ 
al  working  figures  showing  the  percentage  of  doubtful  trees  that  suc¬ 
cumb.  Preliminary  investigations  indicate  that  this  varies  from  l/4  to 
l/2.  Additional  local  studies  are  needed  to  determine  by  regions  the 
extent  of  secondary  losses  such  as  loss  from  fire  scars,  reduced  growth, 
insect  losses,  etc. 


c.  The  method  used  in  estimating  should  he  specified,  and  more 
emphasis  should  be  placed  on  careful  cruises  than  in  the  past. 

4.  Loss  of  advance  reproduction  under  mature  timber  should  he  clear¬ 
ly  distinguished  from  destruction  of  reproduction,  as  on  second  burns  in 
western  white  pine  and  brush  fields  in  California,  where  natural  repro¬ 
duction  will  not  follow  promptly.  Estimates,  of  degree  of  stocking  and 
of  area  burned  should  be  made  with  as  much  care  and  uniformity  as  in 
mature  timber. 

5.  In  case  of  destruction  of  protection  forest  or  of  protection 
brush  (as  in  California)  a  determination  of  areas  and  of  an  approxima¬ 
tion  of  age  only  are  needed. 

6.  At  present  damage  to  soil  can  be  expressed  only  in  terms  of 
depth  of  litter  os  humus  destroyed. 

7..  E:i gores  used  or  made  public  should  clearly  distinguish  the  fol¬ 
lowing  classes  of  areas,  both  in  terms  of  areas  burned  and  of  damage. 

a.  Merchantable  timber  -  including  reproduction  under  timber. 

True  woodland  should  properly  come  under  this  category. 

b„  Areas  of  reproduction,  where  a  new  stand  will  not  follow  natu¬ 
rally  and  promptly.  This  might  well  include  cut-over  lands,  though  it  may 
prove  desirable  to  recognise  these  as  a  separate  group. 


c.  Protection' forest  and,; 


:» iasJ^ 


d.  Practically  worthless  areas,  principally  "barren  land. 

.  .  .  .  • J*  .  V  ’  «  %  ’  *  • 

♦  .  *  .  r/*  •  *  r  . 

>  -  e.  Perhaps  grass  range.  '  - 

Present  practice  of  lumping  all  these  together  in  much  publicity 
material  is  exceedingly  -unsatisfactory. 

8.  Perms  -  for  permanently  recording  physical  damage  data  as  proposed 
by  District'  1 are  recommended  for  -use  in  regions  where  clean  burns  are 
-the  rule.  .Some  modification  may  he  needed  for  such  regions,  as  western 
fellow ;.pin^£  where  partial,  destruction  of  merchantahl e  timber  is  the 
rule;  -District  -5  will, be  "glad  to  undertake  the  preparation  of  .such 

forms.  ’’  "  ‘  • 

<► 

-  ”  s. Section  II,-  --Evaluating  Damage 


-desirablV't’c1 recognize-  two. ^  .three  acc§s^it5ility  zones,  slf  such 

•  i.  .  .  *  T  J  *  A .' « /  ^  n  ,  »  «  •  *  _  .  i.  •  •/»  k '  :  *  •  . 


ex- 


utst,  with-lifferehces  iteaSured  by  intrinsic  cost  of  transportation 
and  logging*..  ..Stumpage  rates-  "by- 'sp’ecias  -for  -each  region-' should1  be 

'recoraiierid'fed'.'after  s.£^y  by  the‘  'District--Pores.ter-.Sv.  and  .cbrryelat'ed"*as 
between  districts  or  regions' by  ^..-determining  rates 

for  the  so-called  inferior  species,  gpeafe  care,  should  be  usbd'? Since 
existing  stunpage  values  do  not  usually.. measure  intrinsic  differences 
in  value  between  species.  Por  species  of' 'recognized  value  probably 
average.. or  average  maximum  present  sale  values  might  well  be  used. 

Por  inferior  species,  a5 study  should;. .be  -inade  of;  ratios  for  example 
-between  superior*  and  'inferior  species  in-- older  regions  as  the  North¬ 
east  and;  Lake  States.  The  •  da. on'  s timpago-, prices  available  in  the 
lorester {  s  .office  'should  furnish  a-  b&sasr  for  sound  Judgment  in  decid¬ 
ing;  'regional  rate  §.'  ’  ""  sir  *v 


r.  —X. . 

-i-»  *• 


»  '•  .  >(i  .  ;  i  •  • .  r  ^  -  •*  «  -s,  .  >t 

i  s <  •  2i .  Present  methods  of  ‘evaluating,  damage  to  immature .  timber v  espe¬ 
cially  where  new  reproduction  will-  not.. follow  naturally,  are'efiaotic 
and  unsatisfactory.  Two  principal  .methods  are  in  use: -(a)  expectation 
.uTfe&ue^ at. maturity,  discounted  at  an  assumed  interest  rate  to  the  age 
•  iof-.rStaj^Nldestrpl^ed and  (b)  replacement- value,,  calculated  from  cost  of 


of  an  assumed  interest  -'rate. -This  naturally’  result  $  in  difficulties  in 
court  cases,  failure  to  place  damage  to  reproduction  in  its'.proper  place 
.-  in  the  scheme  . of  flub: protection  and  lack  of .  conviction  in  putting  the 

.  case’  for  protection -uf  j^uejarrjesources  before  the’ public  .  The  most  urgent 
need  for  reasonably;^ 9pra.hu  evaluation  of  damage  - Is.  as‘  a’; business  rec¬ 
ord  f or. our  own. information  and  use.  *.y  h. 

*  **  •«  /  J  *  C>:  *  *  -  •*■*» 
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3.  Ill  time  Ctcrt-oai  liia,rKVt  "values  win  beoorre  established  for 
reproduction,  and  these  will  be  a  composite  of  expectation  and  re¬ 
placement  values.  At  such  a  time  the  problem  of  valuing  damage,  to 
reproduction  will  solve  itself, 

•4,.  In  the  meantime,  recognizing  the  essential  soundness  Of  ex¬ 
pectation  value  and  the  legitimacy  of  planting  cost  as  a  starting  point 
it  is  proposed  to  adopt  the  following  plan: 

a.  Assemble  for  each  region  the  best  available  data  on  yields 
which  will  generally  be  more  than  we  are  likely  to  think  we  have.  An 
attempt  at  hairsplitting  accuracy  is  not  necessary*  -Similarly,  rota¬ 
tions  can  be  set  for  principal  species  or  sites  with- sufficient '  accu¬ 
racy  from  existing  data,  1‘f  in  forest  working  plans  it  is  customary  to 
recognize  Site  differehces  similar  distinctions  should  be  made  in  the 
yield  figures, 

b.  Present  sumptage  values  ar-e  an  exceedingly  inadequate  ex¬ 

pression  of  future  rates.  Decause  values  are  rising  rapidly  in  all  parts 
of  tne  country.  There  are  two  possibilities  which  none  of  the  committee 
members  has  been  able  to  investigate  thoroughly.  First,  a  mathematical 
law  .of  population  growth-  has  been  developed  by  Dr.  Raymond  Pearl  of  Johns 
Hopkins,  which' possibly  may-  apply  to  stumpage  price  trends.  This  is  per¬ 
haps  douotful  since  population  growth  follows  biologic  law  and  stumpage 
prices  follow  economic  laws,  Probably  a  better  index  would  be  the  rate 
Oj.  cnange  of  commodity  prices  over  a  long  period.  preliminary  investi¬ 
gation  -of  this  showed  that  for  the  past  four  centuries  prices  have  in¬ 
creased  at  an  average  compounded  rate  of  about  l/2  of  1  per  cent  per 
year.  . 

ine  ase  °**  some  such  method  of  forecasting  future  stumpage  values 
will  remove  much,  though  not  all,  of  the  speculation,  and  will  give  the 
undoubted  increase- a  proper  place  in  damage  calculations.  It  will  at 
least  be  a  step  ahead  of:  present  haphazard  practice.  To  decide  on  the 
best  b<u.sis  for  prediction  is  a  project  that  the  present  committee  cannot 
answer,  analysis  of  all  available  stumpage  price  data  in  Washington 
.should  be  undertaken  to  determine  if  possible  the  law  of  stumpage  price 
c  nges.  The  committee  has  undertaken  the  securing  of  comprehensive  data 
from  Europe  as  a  basis  of  study.  • 

et  ine  Present  value. of  a.  one-year-old  stand  of  reproduction 
can  on  y  oe  expressed  as  either  (1)  cost  of  planting  (which  should  be 

a  regional,  rate) ,  in  case  .natural  reproduction' will  not  follow  the  fire, 

or  (2)  coot  of  protection  and  administration  during  the  regeneration 

period  wnere  natural  reproduction  will  fellow. 

Tne  final  value  at  the  end  of  the  rotation  is  the1  estimated  yield 
times  estimated  stumpage  rate,  determined  as  outlined  above.  Tables 
might  well  be  constructed  for  each  region  showing  dollar  Values  per  acre 

-t  ...... turity ,  instead  of  in  feet  per  acre  and  stumpage  rate  in  dollars 

F  -'f  restrict  €  ^  • _ 
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The  rate  of  interest  actually  earned  hy  any  stand  is  not  a  mat¬ 
ter  of  assumption  but  must  be  figured  back  from  final  value  at  maturity 
to  initial  cost*  Stands  on  excellent  sites  and  on  short  rotations 
will  earn  7  or  8  per  cent  compounded,  while  some  stands  on  poor  sites 
with  long"  rotations  may  earn  only  a  fraction  of  1  per  cent,  and  by  the 
plan"  outlined  tbie  true  earning  power  will  be  expressed  at  ’any.  age  be¬ 
tween  one  year  and  maturity  but  not  at  one  year.  The  basic  idea  of  rec¬ 
ognising  earning  power  of  different  forest  lands,  instead  of  assuming 
a  fixed  rate  of  interest,  has  recently  been  accepted  by  the  committee 
of  the  Society  on  the  rate  of  interest  in  forestry.  -  ■  , 

'  -r  • 

As  a  mechanical  aid  in  determining  intermediate  values  compound 
interest  curves  plotted  on  senilogarithmic  paper  appear  as  - straight 
lines  and  interpolations  are  easily  me.de. 


5.  Forms  of  damage  other  than  those  of -a  purely  physical  nature 
were,  recognised  in  the. committee,  but  no  plan  is  proposed  to  evaluate 
them.  The  principal  forms  of  this  nature  are ' the;  social' Moss  of  forest 
producing  area,  the  loss  due  to  disruption  of  management-,  plans  of  a 
forest  property  ,  pari  Lai  dest ruction  of  a  stand  so  that  it  is  removed 
from  the  exploitable  class,  and  increased  logging  costs  due- to  de¬ 


creased  stand  density.-  . 


6c  In  expressing  money  value  of  damage  to  protect  ion '  forests 

iry  values 


egions. 


7*  In  case  of  species  of  present  negative  stump  age  values,  arbi¬ 
trary  values  may  "in  some  cases  be  .necessary,.-  ’  -i  lx  : 


8.  The  committee  believes  this  plan  to  be' feasible  and  desirable, 

provided,  however,  that  accurate  data  on  physical  damage  are  first  neces¬ 
sary.  r  .  ..  .. 


lowing 


9C  The  proposed  plan  would,  before  inauguration,  involve  the  fol- 
specific  jobs,  which  rnight.be.  handled,  as  suggested  below: 


if 


a. 

desirable 


Regional  stumpage  prices  for  species,  by  accessibility  zones 
„  Best  handled  by  Forest  Management  in  the  districts  har¬ 


monized  by  the  Forester. 


bc  Estimated  yields.  Use  data  already  assembled  by  Research 
and  by  Forest  Management  in  preparation  of  working  plans. 

c.  Future  stumpage  rates.  Analysis  of  data  on  stumpage  prices 
by  qualified  nan  in  Washington,  cr  accept  same  average  rate  of  increase 
as  for  general  commodity  prices;...-'  wavf.. 

■  :  '  •  "  "  a-  -75*  •: 


d,  Fo^ws  for  recoding  physical  damage  data.  Use  D—l  forms 
as  "basis,  modified  Where  needed  for  regions  with  partial  destruction 
of  mature  stands, 

e.  Planting  costs.  Experience  values,  harmonized  as  between 
regions  "by  the  Forester. 

f„  Values  of  protection  forests  and  brush.  Harmonized  between 
districts  by  the  Forested. * 


The  essential  features  of  the  plan  are  briefly: 

1.  Much  more  emphasis  than  in  the  past  on  accurate  physical 

damage  data.  - 

2.  Establishment  of  regional  and  accessibility  zone  stumpage  rates, 

3.  Becognition  of  stumpage  price  increases  and  available  yield 
data  in  determining  values  of  stands  at  maturity. 

4.  Recognizing  cost  of  securing  new  stand  either  artificially  or 
naturally  as  the  starting  point  of  calculations  of  value  of  young  growth. 

5.  Computing  actual  earned  rate  of  interest  back  from  final  value 

of  stand  to  cost  of  establishment  as  basis  for  determining  intermediate 
values  for  immature  timber.  ..  .. 


Analysis  of  fire  Statistics  for  California 

S.  B.  Show 

Question  7.  -  Part  1. 

I.  Basic  Datd 

Definitions.  Source.  Essential  data  to  keep. 

1 1 .  Administrative  Problems  of  Most  Urgent  Heed 

1»  Define  accomplishment  in  terms  of  organization. 

2=  Fundamental  relationships. 

(a)  Elapsed  time. 

(b)  Seasonal  fluctuations. 

(c)  Relation  of  man  power  to  acreage  burned. 

3.  -o  check  results  of  different  theories  and  methods  of  protec¬ 
tion  and  prevention*. 

4.  Determine  characteristics  of  different  groups  of  fires. 

5.  Determine  relative  spread  and  difficulty  of  control  in  differ¬ 
ent  cover  types. 

6.  Determine  sliding  scale  relations  of  prevention,  suppression 

and  damage  costs. 


7.  Determine  principal  critical  factors,  especially  overload  and 
Violent  changes  in  weather,  • 

8.  Define  protection  problem  in  concrete;' terms'  for  different 


protection  units  by  occurrence  and  rate  of  spread  cf  fires. 

-  i  * 

III.  Methods  of  Attack  on  Such  Problems 


a  .r /. 

Tv.  :  i  -  „ 

•  ..W  V  .  . 


1.  Study  of  .individual  fires  inadequate. 

2.  Statistical  analysis  -  Use  o f ‘ libmogehebus'  group s-  q f f er  best 

chance  of  solution. 


* iT 0  j.  •»  C:  '■  s\ *y t 


-’-a 


3.  Iraportanyoe  cf  maps.,  e.  g,  ,  start  of  fires  and  burns, 

'•  *  '•  lo  loh’-si 

IV.  More  Important  Results 

..tC'Sirf'/-  r. 

1.  Striking  differences  in  seasonal  and  geographical  distribution 

of  fire  from  different  causes,  also  in  raf^bf^4preadb  ; 

2.  Limits  of  accomplishment  of  different  intensities  of  protection. 

3.  Critical  importance  of  overload  and  certain'  climactic  conditions. 

4.  Importance  of  types  in  relation  to  ra.te  of  spread  and  prelim¬ 

inary  evaluation.  .*rs.v- 


• 


tant  factors. 

7.  Causes  and  nature  of  breaks.* 

8.  ‘betermihation-of  7r-elatlvg  peeds  .of*  different  units  as  basis 

for  allocation  of  funds.***  iX*  '  vf:'  "ir  *'• £~  ter 


V .  proper. lace  of.  Research  in  pire  Protect ioh-’'Studies:  i?h£vi •  - 


v*lv;  Studio.Sj'  pf  fire  pr.o,t ^.ectibhj  Just;  as- hechssaryTais  cutting.  ...c 
c-.etu4i.es,  ■  ..J  *■*•*  ■  ’  1.  :• 

bn v  Analysis  of.  ir^ivXdmi  f  iVebf,  "^‘cvy  *€&  cfflitiLtil&taE&lTO:  ^ 

::i  rhv*  •  but  -critical  examination  of  i'ire  prorebt^oji'-^s-  a  TWhole  re- 
CIA-  CiV/,i.  :qui.res  he seabch' point  of  viewr--'*  v  t- 

r»  .  »  i  ’  i  _  J'  J  , _ f _ \  ‘r*  '1  *1  _  _ ■  .  f*-- _ - _ 


_ _ _  ^  *s!jC!Cjo  s.:%  3{ii& I  eo*?V 

Local  Application*  of  otatist'ica;ir'Ahalyhl*ebof-  Eiresi  fphxCalifo.rnia-  *  “  “ 
.....  E*  X.  Kotok 

ij/.Z-u'S-Ktr’r  .  .  ..  .}'  '  '•  '  V  £**}$$*. '&  ' 

1.  Conclusions  ^iromTceheral --Statistical  'Studies ,:s&>p3by .‘•to- -Local  Units,-.-.  - 


*  ^  ■••'’Uv. 


(a)  Chief  difference  in  mechanics  of  presentation. 

(b)  Statistical  vs,  graphic. 


■;v  ;;  "...  or  ... 


•'*  "  -.*1 


2.  Factors  which  liust  be  Considered 

(a)  Risk  -  intensity  and  class.  .. 

A  basis  for  prevention  measures. 

A  basis  for  placement  of  men. 

(b)  Hazard  -  extent  and  character  of  burned-over  area. 

A  basis  for  protection.  ,  1 

(c)  Effective  visibility  a's  a  factor  of  ..elapsed  time. 

•’  x  ;  .w  •  "  i  "  ” *  ;  • 

*  * .  *  •  i 

(d)  Travel- and  hour  c.ontrol.  v~  t'j 

‘  -  •  •  . 

(e)  Communication.  '  ' v‘ 

(f)  Elapsed  time.  .  _  '  ~  .-v 


(g)  cover.-,  . . ;  ^  ••  , 

3.  Checking  Practice  and  Isolating  Weak  Spots  in  ^Protection  ... 

~  ......  •  ■  T7  ..  ; .  -  ..  ’ 

(a) ' Arba  burned  over  as  final  test.  - 

(b)  Setting  up  standards  of  accomplishment  and  performance. 

Individual  fire  reports  are  basis  of  statistical -analysis  in 
California.  Such  information  as  date,,  cost,  location f  area,  burned, 
damage,  elapsed  time,  and  the  essential,  data.  Results  should  be  defined 
in  terras  of  the  organization  which  will  apply  the  results.  In  many  in¬ 
stances  the  results  show  relative . differences,. rather  than  absolute. 

The  theory  of  protection  rests  on  the  costs  of  direct  suppression  and 
.damage.  Analysis  of  statistics  isolates, causes  of  overloads  which  in 
turn  cause  breakdowns  in  times  of  severe  hazard.’ ;  Complete  analysis  will 
bring  out  the  accomplishments  of  the •  similar. units  such  as  the  forest. 
The  results  are  dependable  because  they*  are .  the '  summari  zed- experiences 
of  hundreds  of  men,  .  The  analysis  of  statistics  proves'  the  solution  to 
such  problems  as  the;  conditions  under  which  an  increase- should  be  made 

in  the  productive  force  in  preparation  for.  overload. 

*  *'*..•••.  *  * 

..  ,The  damage  factor  becomes  more  dominant' 'with  further  study. 

While  the  analysis  of  individual  fires  is  an  administrative  ftihction, 
the  analysis  of  masses  of  fires  is  a  research  function. 


Analysis  of  Fire  Statistics  for  Pacific  Northwest 


Wm.  B.  Osborne,  Jr.-  ;  ; 


Purpose  of  statistics 


1.  as  oasic  part  of  fire  plan  of  each  Forest. 

2.  As  an  administrative  check  on  the  functioning,  performance,  and 
results  of  individuals  and  organizations. 
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3.- As/ ah  assistance  ip  the  determination/ of  allotments  between 
. -ranger  districts,  forests,. and- district  s* 

v '  y  -  -  -  */  '  •'  '*  '  -  '  »•  •*’.  *'  :  *r  ' "  •'  •  * 


4.  4  resume  of- the  fire  hist  or#- /fop.  forests,  districts,  and  the 
Service.  .  . 


5.  Special  studies,.-.-;  '  -  -  b-- 

9  ■ 

6.  Psychological  effect  on 'organization. 

.*. /  .  *  __  . 

7.  Publicity  data. 

*  •  *  . .  %  . 

Methods  of  analysis 


•  There  are  many  different  methods  o-f  analysis  that  may  be  em¬ 
ployed,  and  different  methods  mast  be  employed  for  different  purposes. 
The-  object  is  to  select  the  method  which  will’ give  the  clearest  and 
most  correct  answer  to  the  problem  involved.  The' most' common  methods 

are:  ..  -J-  J 


1.  By  means  of  maps.  .  V.  ••'*=•  • 

2.  ”  »  n  graphic  charts  ‘  .  -  ■ 

3.  ”  ”  M  summary  tabulation  of  all  essential  details  of 

-r  each'  fixe  r epo rt . 

4.  ”  grouping  withih  limits'.  ;  . 

5.  w  totals  and  percentages.  •  .• 
n  curves  (much  poorer  than  cumulative  graphic  chart.) 


6. 

7. 


11  averages. 

Averages  must  be  used  with  great  care. 


For  many  analytical  purposes  they  are  apt  to  cover  up  the  very  thir 
;hat  should.be  investigated.  .  • 


Taken  ralgne.,  they  are  often  meaningless,  mi  si  hading- or  even  dangerous. 


Hazard  and  liability  for  various  types,  and  regions  have  been  very 
clearly  brought  out  by: 


1.  Graphic  maps. 

2.  Analysis  of  statistical  records. 

3.  Direct  observation. 


Special  study  of  elapsed  time  and  damage  has  never  been  considered 
feasible  or  possible  from  data  here  available. 

A  great  deal  of  attention  lias  been  given,  however,  to  an  analysis 
and  follow-up  of  the  elapsed  time  record. 

Ho  new  records  to  suggest,  although  much  can  and  should  be  done  to 
improve  and  simplify  present  records. 
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In  discussing  fire  statistics  in  the  Northwest 9  Mr.  Osborne  in¬ 
dicated  that  there  might  be  trouble  in  the  collecting  of  too- many  stati 
tics  thereby  laboriously  carrying  to  the  central  office  of  the  District 
information  which  should  be  known  and  used  by  the  Supervisor  or  Ranger 
on  the  ground, 

*  r* 

Lightning  hires'  in  California  -  E.  I.  Kotok 

I.  ffature  and  Importance  of  Lightning  Fires  * 

1.  Bunching  in  time  and  space, 

2.  Inaccessibility.  -  • 

3.  Occurrence  in  more  dangerous  fire  months. 

4.  Overload  on  protection  organization. 

*  -  T  *  ,  * 

I I .  Classification  of  Lightning  Storms  from  Standpoint  of  Foresters 

1.  Local  isolated  storms. 

2.  Regional  storms.  ...  • 

3.  Peak  load  storms.  -  ' 

i  .  .  * 

III.  Information  Heeded  concerning  Lightning- Storms 

1.  Centers  of  formation.  .  . 

2.  direction  and  regularity  of  travel. 

3.  Relation  to  major  climatic  factors. 

4.  Influence  of  topography  and  geology* 

5.  differences  of  types  of  storms. 

6.  Relation  of  fires  started  and  character  of  storm. 

7.  Precipitation .accompanying  storms  affecting  start  and  spread 

of  lightning  fires. 

IV.  Work  Accomplished  in  California 

,  (>  ,i  ■  * 

1.  Three  years’  record,  exceedingly  broken,  using  lookouts  as 

observers, 

2.  data  secured  covered  - 

(a)  Origin  of  storms  , 

(b)  Path  of  storms  ■  ' 

(c)  Intensity  of  storms 

(d)  Fires  set 

• (e)  Precipitation 


V  v  Preliminary  Cone  Pup  ions 

1*  Distinct  local  storms  extending  over  small  areas, 

2.  Regional  storms  frequently  extending  over  a  period  of  days 4. 

apparently  a  series  of  overlapping  storms, 

3.  Storiji  centers  do  exist* 

4.  No  well-defined  storm  paths  have  been  discovered,  but  there 

is  a  regional  trend  in  point  of  time, 

5.  General  storms  appear  to  occur  with  several  types  of  weather 

map,  .  - 

6.  Southern  Sierras  and  Southern  California  have  distinct 

storms  of  their  own. 

7.  North  Coast  Ranges  and  Northern  California  and  Northern 

Sierras  have  a  distinct  set  of  storms. 

8.  A  series  of  days  of  extra  high  maximum  temperatures  often 

precedes  a  lightning  storm,  but  not  always. 

9.  Relation  of  vapor  pressure  and  formation  of  storms  not 

evident . 

10.  Not  possible  yet  from  data  secured  to  predict  lightning 

storms  or  the  direction  of  their  development. 

VI,  Work  for  Future 

1.  More  data  needed  -  both  in  detail  and  completeness. 

2.  Investigation  of  lightning  storms  should  be  tied  in  with 

other  studies  of  weather  and  fires. 

The  lightning  storms  which  interest  the  forester,  as  contrasted 

with  the  meteorologist,  are,  of  course,  those  which  set  fires.  The 
significant  features  of  such  storms  are  their  occurrence  in  the  seasons 
of  relatively  large  fire  danger,  starting  fires  at  points  difficult  of 
access  and  in  numbers  which  constitute  an  overload  on  the  protective 
organi zation. 

Records  of  lightning  fires  have  been  obtained  from  fire  lookouts 
in  District  5  for  the  last  three  years,  hut  they  have  been  largely 
broken  and  desultory,  and  only  those  for  the  past  year  have  any  statis¬ 
tical  value.  Many  of  the  records  are  very  sketchy,  and  the  proportion 
useful  in  drawing  conclusions  is  probably  60  per  cent  or  less  -  as  in 
District  1.  More  time  will  be  necessary  to  get  significant  results. 

The  needed  information  falls  under  the  following  points: 

1.  Location  of  centers  of  formation. 

•  2U  Direction  and  regularity  of  travel. 

3.  ^elation  to  major  climatic  factors, 

4.  Influence  of  topography  and  geology. 

5.  Differences  of  types  of  storms. 

6.  Relation  between  the  character  of  the  stoim  and  the  fires 

started, 

7.  Relations  between  precipitation  which  acconpanies  the 

storm  and  the  start  and  spread  of  lightning  fires. 


>  • 


i 


To  secure  this  information  lookouts  arc  asked  to  report  upon: 


teii 


y* 


(a)  The  origin-  of  lightning  storms  as  to  time  and  place. 

'(b)  The  time  and  distance  at  which  the-,  storms  passed. 

(c)  intensity,  in  bolt's,  of  lightning, ' 

‘  ■  ■  :•*•(’&)  '.fires-  set.  ;  ■  • 

(e)  the  approximate  amount  of  precipitation  (light,  medium,  heavy), 

3Trom  the  rather  slender  records  so  far.  obtained  the  following 
.preliminary '’conclusions  have  been  drawn:  . 

;■  .  1.  Distinct  local  storms  extend  over  small  areas. 

2.  Regional  storms  frequently  extend  over  a  period  of  days, 

.  .  ;  :  apparently  a  series  of  overlapping  storms. 

,3c  Storm  centers’  do  exist.  s,  .? 

--  ;  4.:, No  well-defined  storm  paths  have  been  discovered,  but  there 

is  a  regional  trend  in  point  of  time. 

5.  General,  storms  appear  to  occur  with  several  types  of  weather 

.  ”  ./map.  -  :•  •"•••.*  " 

6.  Southern  Sierras  and  Southern  California,  have . distinct 

storms  of  their  own. 

7„  North  Coast  Ranges  and  Northern  California  and  Northern 
.Sierras  lave  a  distinct  set  of  storms* 

.  8.  -A  series  of  days-b'f  extra  high  jpazimum  temperature  often 

precedes  a ‘lightning  storm,  but  not  always. 

9.  Relation  of  vapor  pressure  and  formation  of  storms  not 
,  ,  . .  evident.  -v- ' " 4  •  ••  ..  -  , 

*.>  .1  t  . 

10.  Not  possible  .yet  from  data  secured,  to  predict;  lightning 
-  storms  or  the  direction  of  their  development 

The  regional •  storms  are  not  a  single,  but  a  series  of  disturb-* 
ances.  There  is  a  general  directional  tendency,  usually  north  to  south 
bui:  sometimes  south  to  north.  Such  storm  series,  may  cover  the  whole 
of  a  "si-crm  area"  .in  .a  four— day  period.  “Jractically.  all  large  -storms 
come  from  tne  east.  A  storm  warning  service  which  would  forecast  the 
pea,x_  load  storms,  would  be  -of.  the  greatest  value.  It  would  appear  pos— 

.  e  f-onvey  such  warning  4—5  hours  before  .a  peak  -.load  storm  breaks* 
Tnen  v-ivh  '3-*4  hours  -.before  the  fires  start  there  would  be  an  elapsed 

t>.'7v,al  of  seven  hour s  or  more  in  whi.ch  to  .organise  for  suppression.  In 

tn_.s  connection  it  is  important  to  note  that  the  Service  can  organize 
for  a  peak  lead  storm  far  better  than  ,for  a  single.:  fire.  In  a  series 
of  con  l  e  v  ere  e  s  with.  ’.7  eat  her  Bureau  officials,  the  ..latter  were  confi¬ 
dent  that  with  suiTici ent  data  they  could  'forecast  large  regional 

storms  but  net  local  c-hes.  ’  ■ 

,  .  -.  *  ' 

To  determine  the -nature  and  importance  of  lightning  storms  as 
.  cauo-s  of -j. ares,  more  records  are  needed  and  more  attention  both  to 
detail  ana  comciteteness.  Investigations  -of  lightning  .storms  should  be 
V_od -ip  with  orker.  scudie.s  df -feather  and  fires.,  pThe  problem  is  very 
complex  and- its  most  important  feature  relates'  to  peak  load  storms 
which  constitute  an  overload  on  the  protective  organization. 

M  0 
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Discussion  of  Lot  ok’ S  ran  or  .  .  .  „  _  ~  . 

in  answ'err'n7arnTu:>3Trt-ivriis  "By  Mr.  Qox,  Meteorologist ,  lT.  S.  Weather 

Bureau,  Mr.  Kotok  reiterated  that  some  storms  (general,  not  local) 
move  from  east  to  west,  while  some  work  from  one  point  in  both  direc¬ 
tions  and  some  take  a  clockwise  direction.  Mr.  Cox  characterized  the 
east  to  west  movement  as  a  "very  unusual  occurrence." 


Analysis  of  Fire  Statistics  in  the  Northern  Rocky  Mountains 

;  -  Howard  R.  Flint 

Flint  pointed  out  that  the  past  products  of  collecting  a  large 
amount  of  information  on  fires  had  served  a  good  purpose  When  detailed 
analysis  of  these  statistics  was  undertaken.  He  agrees  with  Osborne 
that  the  average  of  statistics  from  a  fire  has  value  only  for  public 
relations,  and  that  the  biggest  lessons  are  learned  from  individual 
"fires.  Extreme  conditions  result  in  the  biggest  losses*  District  1 
records  are  being  kept  in  a  manner  very  similar  to  that  used  in  Dis¬ 
tricts-  5  and  6,~ 

A  committee  was  named  consisting  of  Munns,  Chairman,  McLaren,. 
Kotok,  Osborne,  and  Flint,  to  submit  specific  suggestions  and  reasons 

for  desirable  changes  in  the  fire  report  and  fire  forms. 

m  **  * 

Kelley  -  pointed  out  how  little  the  average  Supervisor  knows 
about  his  detailed  causes  and  losses  by  causes.  Work  cannot  be  handled 
efficiently  without  such  knowledge. 

From  Washington  office  standpoint  it  appears  that  use  of  statis¬ 
tics  must  be  largely  cn ■ basis  of  averages. 

.......  Present  individual  fire  report  is  the  nearest  possible  represen¬ 
tative  or  compromise  of  the  concensus  of  opinion  of  the  fire  and  opera¬ 
tion  chief  of  the  various  districts, 

Zon  -  Practically  no  fire  statistics  available  for  Michigan  and 
Wisconsin.  Fire  statistics  being  published  at  present  are  very  defec¬ 
tive.  Too  general.  Need  for  more  detailed  statistics  felt  in  Lake 
States  so  that  points  which  should  be  emphasized .are  cohered. 

Mr.  Conzet,  when  asked  how  fire  reports  can  be  improved  for  fires 

on  private  lands,  stated  that  all  rangers  do  not  use  same  judgment  and 
units  of  measure  because  -they  do  not  understand  the  resultant  use. 

Mrv  ffprbes  -  agrees  with  Mr.  Conzet  that  if  you  want  better 
fire  statistics  on  private  lands. you  need  better  rangers.  Urge  and  ex¬ 
plain  adoption  of  uniform  methods  of  appraising  and  reporting  fires. 

Not  much  field  for  research  to  help  get  the  statistics,  but  research 

wants  them  to  use. 
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Till  ot  son  - 
Cowni ties  of  State 


jjc— y ing  more  at t ent ion  ~>o  uniform  foims. 
Foresters  been  appointed  to  bring  this  about. 


Federal  °ervice  cannot  dictate  to  state  foresters  wnat  is  wanted. 
Request  should  be  made,  but  must  know  just  what  is  wanted  before  we  can 
ask  for  it. 


Son  -  Research  should  get  into  the  game  to  encourage  collection 
of  statistics  if  it  wants  them. 


Dana  -  Society  of  American  Foresters  -  Association  of  State 
Foresters  have  submitted  joint  report  showing  what  information  should 
be^  obtained  by  fire  reports.  Does  not  believe  this  report  will  solve 
the  probleft,  however.  Beliov.es  that  research  should  bring  pressure  to 
bear  oh  state  foresters.  Showing,  need  for  and  value  of  these  reports. 

I  *  •-  •  '■  *  ?•  .  ,  *  **■ 

barter  -  Distinct  limits*  to  which  the  Service  should  go  in 
bringing  pressure  to  bear  on  state  foresters  by  holding  out  Weeks  Law 
money.  Should  use  our  education  function  first,  before  we  use  the  Mbig 
'stick.  n  '  .111  . 

Branch1  of  Forest  Management,  however,  would  be  very,  glad  to  coop¬ 
erate  with  Research  in.  requesting  changes  desired  in  state  foresters* 

data.  '  r  •’  .  •  *:• ' 


L i ghtning  .Fires  in.  Northern;  - Ro cky  Mountain  s 

.  H.  G>  G-isborne 


The  fact  has  been  well  emphasised'  that  we  need  warnings  or  fore¬ 
casts  of  lightning  storms  several  •■■hours .  in  advance  of  the  occurrence 
of  the  fires  that  probably  will  result.  During' the  past  fire  season 
District  1  experienced  seven  peaks  of  lightning  storm  occurrence*  Five 
out-  of  these  seven  peaks  were  forecast  several  hours  in  advance  by  the 
Weather  Bureau.  The  warnings  were  there;  did  we  use  -chert?  ■'  During  the 
past  summer,  the  lookouts  saw  the  storms  that  caused  316  fire  reports 
in  northern  Idaho  over  an  hour  before  they  saw  any  fires  to  report. 

They  saw  213  storms  over  6  hours  before  they  saw  the  resulting  fires; 

..  they  saw  135  storms  over  12  hours  before  the  fires  appeared.  The  warn¬ 
ings  were  there;  again,  did  we  use  them?  The  answer  is  no,  because  we 
did  not  know  the  warnings  were  there  until  our  lightning  study  brought 
out  the  fact.  This  is  presented  in  this  way  merely  to  show  one  possible 
result  to  be  expected  from  fire  studies.  We  have  been  worrying  about 

obtaining  warnings  of  lightning  storms  and  fires  and  it  appears  that 
tne  warnings  wers  already  available  -  if  we  had  only  known  it. 


During  the  fire  season  of  1922  we  had  149  lookouts  and  Rangers 
who  reported  on  all  the  lightning  storms  that  they  saw.  During  1923 

we  had  162  stations  which  reported.  At  the  close  of  the  1922  season 
we  compiled  our  data  and  produced  several  tentative  conclusions. 
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Within  the  past  two  Weeks  I  have  completed  the  compilation  of  the 
1923  reports*  The  new  results  substantiate  some  of  the  conclusions 
obtained  in  1922  and  reverse  some  of  them;  a  brief  comparison  of  the 
results  for  both  years  may  help  to  show  what  can  be  expected  from 
the  study  as  we  are  conducting  it. 

We  wondered  if  individual  storms  could  be  tracked  for  long 
distances  across  the  country  and  if  they  followed  certain  paths  con¬ 
sistently.  The  answer  for  both  questions  from  both  years  is  no. 

In  only  a  very  few  cases  have  our  reports  shown  the  apparent  movement 
of  a  single  storm  for  distances  of  oveT  50  to  75  miles.  In  only  a 
few  localities  have  the  storms  been  found  to  follow  regular  paths 
which  differ  from  the  prevailing  wind  direction. 

•  .We  wondered  if  storms  and  resulting  fires  could  be  forecast. 

The  . answer  appears  to  be  yes  -  with  qualifications.  During  July  and 
August ,  1922 ,  our  region  experienced  seven  peaks  of  lightning  storm 
occurrence1;  Two  of  these  peaks  were  forecast  by  the  Weather  Bureau. 
.During  1923  there  were  seven  peaks  and  five  were  forecast.  In  1922 
we  had  no  way  of  knowing  the  elapsed  time  between  sighting  the  storm 
and  discovering  a  resultant  fire.  —Boring  1923,  for  the  seven  Idaho 
-Forests*  3  per  cent  of  the  fires  reported  by  lookouts  were  sighted 
within  less  than  an  hour  after  the  appearance  of  the  storm;  97  per 
cent'  of  the  lightning. fires  were  discovered  over  an  hour  after  the 
storm  was  first  seen,  thus  providing  a  one-hour  or  longer  warning 
for  97  per  cent  of  the  fires.  Furthemore,  65  per.  cent  of  the  fires 
did  not  appear  until  more  than  6  hours  after  the  storm  was  first  seen; 

-  41  per  cent  were  12  hours  or  more  behind  the  storm;  15  per  cent  were 
over  18  hours  later.  Two  methods  of  forecasting  seem  usable  if  these 
conditions  continue.  The  Weather  Bureau  can  be  depended  on  to  give  us 
warnings  at  8  or  9  o1  clock  each  morning,  and  the  lookouts  can  notify 
headquarters  of  the  appearance  and  character  of  storms  as  soon  as  they 
appear.  Difficulties  are  present  in  both  methods,  of  course. 

If  the  Weather  Bureau  forecasts  lightning  storms  during  the  day 
and  if  only  two  or  three  stations  report  the  occurrence  of  storms  the 
forecast  is  correct,  but  useless.  In  District  1,  during  July  and  Aug¬ 
ust,  1923,  there  was  only  one  day  out  of  the  62  when  not  a  single 
station  reported  a  lightning  storm..  Hence  forecasts  of  storms  for 
.  every  day  of  July  and  August  would  have  been  technically  correct  98 
per  cent  of  the  days.  What  we  want  are  forecasts  which  are  correct 
•and  also  usable.  We  want  forecasts  of  these  peaks. 

Confining  the  discussion  to  northern  Idaho  alone  (the  region 
of  most  lightning  f5.res  and  the  region  for  which  we  received  special 
forecasts  during  the  past  summer)  the  following  facts  appear: 

If  less  than  25  stations  reporting  storms  on  any  one  day  means 
no  special  attention  warranted,  then  there  were  15  forecasts  of  light¬ 
ning  storms  received  which  were  technically  correct,  but  not  worth 
attention.  - 
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If  frv.ni  26  to  40  otat.irvac  -reporting  storms  means  some  attention 
warranted,  then  2  forecasts  were  correct  and  usable* 

If  41  or  more  stations  reporting  storms  means  a  possible  over¬ 
load  of  fires,  then  seven  forecasts  were  correct. 

But  there  was  one  day  when  over  41  stations  reported  storms 
and  none  had  been  forecast;  and  there  were  2  days  when  from  26  to  40 
stations  reported  storms  and  none  had  been  forecast. 

Hence  the  Weather  Bureau  hit  the  mark  in  forecasting  occurrence 
at  o\rer  40  stations  7  times  out  of  8,  or  85  per  cent  dependability. 

And  for  all  cases  deserving  attention  they  forecast  9  days  out  of  12, 
or  75  per  cent  dependability. 

It  is  evident  that  if  we  had  acted  on  all  their  forecasts  of 
lightning  storms  we  would  have  been  prepared  15  times  when  it  was  not 
necessary,  9  times  when  it  was  necessary,  and  we  would  have  failed  to 
prepare  3  times  when  we  should  have.  Rather  dependable  warnings  when 
considered  in  this  way;  but  it  would  be  desirable  ‘to  know  the  probable 
extent  of  the  storms  more  accurately  than  can  he  forecast  at  present. 
That  is  something  to  be  worked  for. 

Now,  considering  the  lookouts  as  an  agency  for  providing  warn¬ 
ings:  as  has  been  stated,  a  six-hour  or  better  warning  could  have  been 
given  for  65  per  cent  of  the  lightning  fires  discovered  by  the  Idaho 
lookouts,  or  a  one-hour  or  better  warning  for  97  per  cent  of  their 
lightning  fires.  But  these  Idaho  lookouts  reported  approximately  987 
storms,  only  250  of  which  resulted  in  fires.  If  each  report  of  a 
storm  had  “been  taken  as  a  warning  to  prepare  for  fires,  about  3  pui 
cf  4  warnings  would  have  been  wrong  and  only  one  correct.  Fortunate¬ 
ly,  it  appears  that  there  are  certain  characteristics  of  lightning 

storms  which  can  oe  used  to  estimate  whether  the  storm  is  dangerous  o1* 
comparatively  non-dangerous0 


Our  data  for  1922  indicated  that  the  average  storm  which  part¬ 
ed  i  ires  differed  from  the  average  storm  which  did  not  start  fires 
that  the  dangerous  storm  had  more  lightning  with  over  half  the  bolts 
dirr*c4  toward  the  ground,  and  had  heavier  rainfall  with  tb"  liA'ht- 
^ing,  and  more  rainfall  following  the  lightning.  The  1923  reports 

!°  c°rro'Dorate  the  rainfall  conditions,  but  they  agree  in  showing 
^  V^Z  startiaS  storms  had  48.2  per  cent  of  the  lightning  di- 

ground,  whereas  the  non— dangerous  storn?s  had  only  25 
pe.  c^nt  so  directed.  The  comparable  averages  obtained  in  1922  were 
per  cent  and  35  per  cent,  respectively.  A  rather  close  agreement, 
considering  ohat  estimates  by  well  over  150  different  men  were  involved. 

eV^en?e  ?endinS  to  substantiate  this  Conclusion  consists  of 
^ct  that^in  1923  the  Idaho  reports  show  that  90.. per  cent  or  more 
°  .  e  ignoning  was  confined  to  the  clouds  in  40  per  cent  of  the 


V 
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storms,  not  causing  fires,  whereas  9Q  per  cent  of  the  lightning  was 
confined  to  the;. clouds- in  9  per  cent  of.  the.  storms  which  started 
fires;  a  significant  difference  of  31.  per  cent,  .  •• .  - 


I  am  not  inclined  to  accept' our.' data  on-,  rainfall- with  .lightning 
storms.  It  is  the  fault  of  the  form  as  much  as  the  fault  'of  Athe  oh- 

servers.  The  form  should ‘  state '  that' -thd  .frdihfall  dure/bjons  under  th'e 
storm  ardrthe  figures. .desired.  I  know  that  several  lookouts. ‘always 

reported  the  rainfall  conditions .'fb'f  tlieir  foWn  station  .pegardl ess  of 
, whether  the  storm  passed  overhead  6!r  was  lO-Or  2q. -miles'- &way  frorb  :»>.•,» 


there; 


Another  possible  improvement1  of  “this  fblrip  will*  consist  qf  a  change 
:>in  the  heading  of  the  last  column.  Numerous  other  improvement s,  can  also 
he  made  and  if  any  Suggestions  oa^-jhe-Qff^ed  we, will,  he  very  glad  to 
receive  them.  ’  ’  ..  J.;.-7 

■discussion,  of  Gisborne's  Racer  ‘  ’■  •' 

.  Gisborne  remarked  that  his  notes . apply,  to. ; Idaho,  north  of  the 
'Snake  River.  he  said  further  that-  the:  Ipokout,  can  ieport;  the  width  of 

path  arid  apparent  direction '  of  ..the  -  storm  ,,  hut  ’  that  otherwi  se  ;  he  could 
'not,  of  course,  forecast  '"the  fire-'  location.-  Flint  stated  that  the 

lookout -man -can  tell , that  the'  storm  went. -over  a  certain  ridge,  with  rtT* 
without  rain,  with  a  certain  hurftber  -of  /flashes.  -  ,  1  v  ';/-  ya 


or 


•  •’  -G-i,shorne  -  One  interesting  .question  is,  does  the  passage  of  one 

storm  break  up  conditions  , 'so  that  the  bfext- -s-torm-  Wild -. fallow  another 
path?  '•  'The  maps-  seem  to  indicate  this  partially*. f  "  !  '  ‘ 

.  -  ',*r  h' a-  vl.  *  *•  -v ■ 

•  -  ...  '  ■  •-  --1'  ,  .  ,i„  v.  -  '  •  -  i'  ■ 

.There  are  three  time- saving  and .  security  -elements  in  donnection 
wifh  lightning  fir ps;  -  (1)  ‘the  lookout  can  dee  the  storm  in  advance;  (2) 
the  T/eather  Bureau-  can  fbrpca'st  ev.en:  in  advance;-  of-  this; '  (3)  after  the 
passage  of  a  storm  the  lookout  call  report  the'  number,  of  flashes'  or  the 
number  of  smokes;  he  can  check  the  points  .where  bolts  strike  and  watch 
these  points  afterwards. 

•  .  •  •  -* . ,  ’  -  ’•  ;i!’  *  r’r..  ..  . '  ••  -...  .  • 

>' »  •  ^  v ,  •  •• v  ^  .«  '  •  »  ,,  .*  <  •  ■  •  .  ’  ; 

•  -dhow  . «. , .a.  -few  .hours'  of  advance  notice  of  fire  will,  of  course,  per¬ 
mit  pre-organizat'ioh  Of  "suppressive  rfbrc.es,  ....  7  - 

'  '  ^  ... 

-  Gisborne  -  ,The  claused  time  between  sighting  the  storm 'and  sight- 
ing  the  fire  should,  of  cbiirse^  .be:  reported.  .In  this  connection  it  ap¬ 
pears  that  25  per  ‘cent-  of  lightning  storms.. caiise  fires.  ‘ 

’  —  -j. i"  ....  „  '*■' v*  . 

° • '  Kotok‘  —  ;bheck'- should  -be-; given -  by  .ref  erence  to  individual  fire 
reports '  7  '  • ,  r  . .  y  ’  k’.;  .•  •  -v 

'  -- A  -/*f  '-.f  T-'i  ...  ‘  '  ‘iy  ' 

G-isbome  -  The  trouble  is  that  we  can  rar'ely  positively  identify 
'the  f ire  with ■  a-  particular  storm.  Estimating  the  direction  of  a  lightning 
storm- is  not  an.  ea^y'_ matter.  'The  general --b-irect ion  of  lightning  storms 
13  east  and  •  southeast ,'  bpt  theg  come  from  every,  direction. 


generally  speaking,  thunderstorms  take  the  -direction  of  the 
general; -storm: area;  this  applies  to  general  and  sometimes  to  local  storms, 

V  * 

Hint  -  Would  it  "be  desirable  for  Districts  1  and  6  to  coordinate 
their  storm  forecast  work? 

Q-isborne  -  It  would  be  decidedly  desirable. 

Osborne  -  This  could  be  done.  We  have  cooperated  with  District  5, 

though  this  was.  not  continued  last  year.  t 

.  •  «  • "  * 

Col.  G-reeley  -  How  closely  can  zones  of  lightning  storms  be  mapped? 
Fires  appear  to  be  bunched  in  northern  Idaho  10  to  1  as  compared  with 
eastern  Oregon.  ,  ,  ... 

Kotok  -  We  have  plotted  storm  paths  in  District  5  and  new  paths 
are  not  over  2  per  cent. 

Flint  -  Lightning  fire  zones  can  be  definitely  drawn  (as  contract¬ 
ed  with  lightning  storm  zones).  There  seems  to  be  a  definite  relation 
between  lightning  fire  zones  and  main  stream  beds  in  Oregon,  but  not  in 
Idaho,  As  a  result  -of  lightning  fire  zone  mp.s  we  have  been  able  to 
make  shifts  in  the  organization.  A  question  which  has  not  been  determined 
is  whether  there  is  also  a  relation  between  timber  type  and  geology. 

Osborne  -  The  course  of  lightning  fire  zones  with  streambeds  is 
pronounced;  the  fire  zone  is  not  right  in  the  streambeds,  however,  but 
upon  the  lower  parallel  slopes  and  spurs.  :  The  plan  used  in  District  1 
involves  . a  central  dispatching  systetn,^  which  permits' charting  from  one 
lookout  to  another.  The  lookouts  sight  every  flash,  taking  horizontal 
and  vertical  angles  and  locating  the  .strike  on  map  by  pin  point.  Usually 
there,  is  a  puff  of  smoke  when  the  bolt  strikes.  Frequently  a  crown  fire 
starts  at  once.  If  necessary,  the  lookouts  watch  the  points  where  the 
bolts,  strike  for  a  week.  — 

»»e  have  a  good  many  dry  storms;  they  are  the  worst.  But  many  fires 

start  in  storms  with  rain.  The  biggest  disasters  from  lightning  storms 

have  resulted  not  so  much  from  peak  load  storms  as  ifiirom  moderately  light, 
dry  storms. 


Weidman  -  In  District  1  some  dry  storms  set  fires,  but  most  of  the 
storms  that  set  fires  are  accompanied  by  rain. 

•  .  T  *■  *  • 

*  .  »  *  i  . 

Qsoorne  -  A  storm  detector,  which  appears  very  practical,  has  been 
used  to  advantage  commercially.  Static  conditions  set  up  several  horn's  in 

advance  of  a  storm  cause  a  bell  to  ring.  An  idea  of  distance  and  direc¬ 
tion  is  given. 

ri-iH.t  ”*  two  seasons  over  which  our  studies  have  extended  have 
had  only  300  or  400  fires  per  ye'ar  as  conpaied  with  the  peak  of  1200  fires, 
“O  these  year i  have  - not  been  bad  fire  years;  but  the  observation  is  that 
lightning  sLonrs  uo  nor  set  many  fires.  This  is  especially  true  in  the 
West,  wnere  chore  xi  too  much  water  and  too  little  fuel,  as  compared  with 
the  eastern  part  of  the  District. *- 
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_Shcw  —  We  are  pr sparing  to  pool  eux*  records  with  industrial  com— 
panies  which ’'are. •taking  data.  '  « . .  -  • 

*  i  -  i 

Clapp  -  Are  there  other  districts  in  which  lightning  is  important? 

•  Mar sh  -  Lightning  is  a  prolific  source  of  fires  in  District  3 
(Colorado  Plateau) .  On  the  Coconino  Forest ,  25-30  lightning  fires  are 
sometimes  reported  within  a  few  hours*  - 

Morse  -  There  is  a  very  distinct  zone,  extending  50-60  miles  north¬ 
east  from  a  point  on  the  Fayette  Forest,  where  the  lightning  fire  hazard 
is  very  serious.  '  District  4  should  have  help  from  Flint  and  C-isoorne. 

Osborne  -  In  our  district,  when  there  is  a  report  of ^Lightning 
storm,  every  man  is  required  to  report  to  the  telephone.  — 

Flint  -  When  a  lookout  reports  a  storm  over  a  certain  area,  the  men 
•  •  in  that  area  abe  held  on  the  phone.  ‘  ":- 

Static  in  Relation  to  Lightning  Fires  in  Pacific  northwest 

J.  V.  Hofmann 

in  the  study  of  static  both  loop  and  high  aerials  are  used,  the  loop 
for  direction  and  the  high  .aerial  for  intensity.  The  loop  is  accurate  for 
-  .  two  degress  for  short  distances  and  proportionately  for  longer  distances. 

-•  The  coherer  system  is  used. 

Static;  is  a  very  definite  part  of  atmospheric  conditions.  The  ques- 
,  tdonyof  its  relation  to  humidity  is  yet  to  be  answered.  To  correlate 
static  with  humidity  changes  continuous  records  are  needed. 

'Static  is  most  important  in  the  latter  sector  of  the  low  pressure 
area.-  There  is  a  dead  spot  between  beginning  and  ending  of  static  by  which 
these  can  be  differentiated. 

The  commercial  stations  which  are  attempting  to  establish  static 
centers  supply  hourly  reports  amounting  to  from  eight  to  ten  per  day.  It 
is  apparent  that  static  is  a  variable  atmospheric  condition  having  a  defi¬ 
nite.,  but  as  yet  unascertained,  relation  to  humidity.  The  local  storm 
develops  rather  short  wave  static.  As  it  accumulates  there  is  developed 
a  decided  increase  in  voltage;  this  affords  a  means  of  differentiating  be¬ 
tween  general  storms  and  lightning  storms.. 

Pis cu ss  ion  o f •  r  Ho f fmanh'*  s  Pa p  jt  _  . 

McCarthy  $hat  is  the  purpose  of  the  study  of  static  conditions? 

Hof  mean  -  The  purpose  is  to  predict  humidity  conditions  and  second¬ 
ly,  to  predict  thunderstorms... 

McCarthy  -  YiTh y  does  not  the  T/eather  map  cover  the  range  your  static 
predictions  cover? 
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Hofmann  **  Lowe^r  pressure  areas  do  noc  necessarily  mean  relief. 

They  mav  "bring  a  higher  humidity  or  a  lower  one.  Static  is  plotted 
every  day  on  the  weather  map  to  determine  its  relation  to  high  and  lov7 
pressure.  A  high  pressure  area  is  always  a  dry;  hut  high  pressure  may 
or  may  not  bring  low  humidity. 

Xotok  -  Has  the  Weather  Bureau  abandoned  static  work? 

Hofmann  -  Ho ,  hut  it  "ms  not  compiled  its  data.  We  got  our  static 
data  from  Di  „  Marvin  through  Mr.  Wells,  the  local  forecaster  at  Portland, 
Oregon.  These  data  include  the  Wavy  Department  records. 


Gisborne  -  What  is  static?  Certain  texts  do  not  use  the  term. 

Hofmann  -  It  is  atmospheric  electricity. 

6  J 

Gisborne  -  Atmospheric  electricity  is  controlled  by  four  differ¬ 
ent  conditions,  only  one  of  which  includes  weather.  These  conditions 
are  (1)  storms,  (2)  voltage  near  sending  stations,  (3)  -cosmic”  condi¬ 
tions,  and  (4)  miscellaneous.  How  can  weather  conditions  be  isolated? 

Mr.  Gisborne  submitted  the  following  quotation  on  the  subject  of 
static,  from  the  Scientific  American  for  October,  1923; 

"Six  papers  in  Badioelectricite,n issues  for  July,  1922,  to  i’ebru— 
ary,  1923,  deal  very  thoroughly  with  the  various  possible  sources  of  at¬ 
mospherics  or  "parasites”  encountered  in  everyday  practice  of  wireless 
telegraphy,  and  discuss  in  very  great  detail  the  numerous  methods  which 
ha/e  been  employed  by  the  authors  and  others  to  eliminate  the  trouble. 

In  ohe  first  paper  the  authors  classify  atmospherics  as  follows: 

(a)  Atmospherics  to  storms  (accompanied  by  lightning  flashes). 

(b)  Local  atmosphar ics  due  to  voltage  fluctuations  in  the  atmos¬ 

pheric  layers  near  the  receiving  aerial. 

(c)  Cosmic  atmospherics,  originating  outside  the  boundaries  of 

our  planet,  possibly  having  solar  sources. 

(d)  Miscellaneous,  presence  of  clouds,  temperature  of  the  air, 

atmospheric  pressure,  etc. 


.Jne  authors  have  devised  a  means  for  measuring  the  relative  in¬ 
tensities  of  the  strays  and  the  normal  signals. 

Duff,  in  his  "Text-book  of  Physics,  1921,"  states  that  "the 
causes  of  atmospheric  electricity  are  not  definitely  determined.  Svap- 

°-  the  clouds,  the  action  of  ultra-violet  light,  and 
o~  -^aic-active  naterials  are  some  of  the  causes  suggested." 
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Also,  Bint  ihgtoh; ' 4-n  “esxi’Mi  and  pun”  states  that-  !5the  elec¬ 
trical  .and •  magnetic  phenomena,  of  the  earth  fall  into  at  least  four  great 
clac&e-s,  namr°.  /  'tpgnef  isru-f  auroras p  earth  currents,  .and  atmospheric 
electr' oi’iA »  :  •',  =.!  ••••  j  --F.  a  ’  f 


’’The.  variations  in  atmospheric  electricity  from- hoar  to  hour,- 
mcnSlr<bq<rmpnth,,  ._  and  year  to  year,  show:' a  -strong:  agreement  with  those 
■Qf:;f?agnef-  ci?),Tauroras  ,  and  earth  currents.  ;  : 

"That  atmospheric  electricity  has  *  some .  effect  ..upon  atmospheric 
pressure  generally  agreed,  hut  whether  that  effect  is  largo*  enough 
tew- be-;  of  ..any appreciable  significance  in  producing  changes  of  weather 

is  not  clear*  ; -  '•  hf  .  huh  a:...;;  ..  Z.[  .  " 

” Polar  activity  is  associated' with  variations  in  ordinary  radia¬ 
tion;,  these  alter  the  earth*  s  temperature;  the  differences  in  tempera¬ 
ture ‘give  rise  to  convection  and  to  changes-  in  barometric  pressure;  and 
the  convectional.  .and  barometric  conditions  lead  to  variations  in  atmos¬ 
pheric  e'i  eotricity*.”  '=page  172 ,  ;but  on  page  17S,  : "barometric  conditions 
can  scarcely  -be  the  cause  of  the  electrical  conditions,  as  is  often  as- 
-sumed,”  ;  -  ...  .  ;  •  '  .  '  •  - 

,  ■  .  *  i.  * '  >  ' 

Report  of  the 'Commit  tee:  on  pirej1-©  ms  ...  i 

~~  1  -  -  l  1  ^  ..  — -  .«  *.  *  ' 

.  -  -  ;•  •• 

.The. Fire  Forms,  Committee  discussed  the  present  kinds  of  Various 
changes  and  the  forms’  having  to  do  -with  fire.-  .statistic s : collected  by  our 
own  organization  Form  929.  Particular  .attention  was.,  given  to  the  individ¬ 
ual*  fire  form.  .Only  .a  few  changes  are  suggested,  and  it  appears  that  the 
criticisms  that  -have, been  directed  towards-  thi  S.- -Form  had  b.een  unfounded. 


Under  "’’Direct  Costs'5  a  statement  .  should ;be  made  somewhere  on  the 
Form  where,  the.  cost  is  paid  by  others  than  from  Federal  funds.  "'-The  cost 
of.  the  fir.e  is  paid  by.  the  person  responsible  for  starting  the  fire  with¬ 
out  resorting  to  law  enforcement,  '  ...•*■'•  . • 

• . Under  the  55 Section,  of  Slap sod  Time.”  the  columns  at ’the" fight 
should,  he-  enlarged  to  provide’ for  ho-ns:  and  -minutes. 

Under  ’’Action  •Taken”  in  ’’Steps  in  Control’”  cn  929  are  three  lines. 
This  should  be  supplemented  by  .a  fourth  which  Would-  be  a  statement-  cover¬ 
ing  the  ’’date  on  which  the  fires  burned  most  fiercely  '  ,  •  -.  ..... .  ;  percent¬ 
age  of  area  covered  on  that  date _ ;  hours  during  which  the  most 

rapid  spread  occurred  _ 
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The  Fire  Research  Committee  should  correlate  the  studies  between 
regions  and  make  certain  all  Districts  carry  on  uniform  studies,  and  not 

leave  it  to  the  judgment  of  the  individual  District. 

•  •  —  „  » 

.  •  •  m 

.  '  -  .• 

•  •  *■  *  r  t 

Your  committee  also  considered  the  Supervisor  * s  10-day  report, 
and  have  made  recommendations  to  Operation  covering  the  changes  that 
should  be  made,  ■  '  '  .. 

The  attention  of  Operation  was  also  directed  to  the  necessary  re¬ 
vision  which  should  be  made  in  Sheets  A—K,  which  do  not  correspond  in 
classification  to  the  headings  on  929.  Operation  lias  already  secured 
-  comments  from  the  field  bn  these  Forms. 

.  The  Lightning  Study  Form  has  been  carefully  considered  by  the  com¬ 
mittee  and  revisions  have  been  made.  These  Forms  will  not  go  to  the 
printer  for  use  this  coming  season. 

Report  of  Committee  on  Forest  Fire  Research  program 
;;  -  ;  I.-  Summary  of  Major  Recommendations 


1.  That. a  special  effort  be  made  to  analyze,  interpret,  and  put  to 
practical  use  all  available  statistics  on  forest  fires;  and  that  such 
work  be  done  in  cooperation  between  the  administrative  and  investiga¬ 
tive  forces. 

2.  That  increased  emphasis  be  placed- on  studies  of  the  nature, 
extent,  and  appraisal  of  fire  damages. 

3.  That  a  joint  progress  report  on  studies  having  to  do  with  the 
prediction  of  fire  conditions  be  issued  as  promptly  as  possible;  and 

tnat  investigators  in  this  field  make  a  special  effort  to  keep  in  touch 
with  and  try  out  the  results  being  secured  by  others. 

That  the  Forest  Products  laboratory,  in  cooperation  with  the 
.experiment  Station?,  continue  its  study  of  the  development  o.f  instruments 
or  tne  determination  of  the  inflammability  in  place  of  important  fuels. 

5.  xhat  studies  having  to  do -with,  the  prediction  of  fire  condi¬ 
tions  make  full  use  of  all  Weather  Bureau  data  and  be  conducted  in  the 
closest  possible  cooperation  with  Weather  Bureau  officials.. 

00  j  „  **  ihat  ’,'ea‘ther  Bureau  be  requested  during  the  fire  season  to 
o  na  out  special  weather  forecasts  from  the  District  Forecasters  at  Wash¬ 
ing  on,  j.  0. ,  Chicago,  Ill.,  Denver,  Colo.,  and  San  Francisco,  Calif., 

o  su^_*  sorest . service  officials  as  may  be  designated  in  the  region  con¬ 
cerned.  -  - 


-92-  •  .* 


t 


7.  That  the  Weather  Bureau  be  requested  to  supplement  this  service 
by  assigning  meteorologists  to  Li  strict  1,  Li strict  6,  District  5,  the  / 
Lake  otaces,  and  jointly  to  the  Northeastern,  and  Appalachian  States,  to 
work  with  Forest  Service  men  in  the  local  interpretation  and  application 
of  weather  forecasts  and  in  other  phases  of  the  fire  hazard  studies;  and 
that  the  Forest  Service  offer  to  join  with  the  Weather  Bureau  in  request¬ 
ing  an.  appropriation  for  this  purpose. 

8.  That  the  Borest  Service  offer  to  arrange  for  the  securing  of 
records  from  such  additional  stations  as  the  'Weather  Bureau  may-  designate 
as  desirable  to  increase  the  effectiveness  of  weather  forecasts  for  the 
forested  regions. 

9.  That  investigations  having  to  do  with  determination  of  inflamma¬ 
bility  and  prediction  of  fire  conditions  include  the  observation  and  study 
of  actual  fires  with  reference  to  such  points  as  rate  of  spread,  general 
behavior,  and  control. 

10.  That  observations  of  lightning  storms  be  undertaken  by  lookout 
stations  in  all  of  the  western  districts. 

11.  ’ That  slash -disposal  be  emphasized  as  a  problem' on  which  further 
investigation’ is  necessary,  and  as  the  most'  important  phase  of  the  rela¬ 
tion  between  fire  protection  and  forest  management. 

12.  That  -the  . existence  of  a  relation  between  methods  of  cutting  and 

fire  hazard  be  clearly  recognized, 'and  that  this  relation  be  given  full 
consideration  by  administrative  officers' in  determining  the  method  of 
cutting  to  be  .used  on  any  given  area.  ■*  • .  , 

13.  That  no  attempt  be  made  at  this  time  to  standardize  the  meth¬ 
ods  used  in  fire  studies,  but  that  there  be  a  free  int erchange  .of ..informa¬ 
tion  regarding  methods  in  use  by  various  investigators  and  a  full  dis¬ 
cussion  of  their  relative 'merits* 

14.  That  ’  careful  .consideration  be  gi.ven  to  the  importance  of  fire 
studies  in  relation  to  .other  phases  of  the  investigative  program;  and  that 
as  a  rough  guide,  taking  the • country  as  a  whole  and  year  in- and'  year  out, 
they  should  not  absorb  more  than  one-fifth  of  regular  investigative  funds. 

'  il.  Priority  of  Existing  Studies  . 

*  •  .  ‘ 

The  fact  that,  a  considerable  number  of  fire  studies  are  already 
under  way  gives  them  a  certain. priority  over  other  studies  which  might 
perhaps  be  regarded  as.  intrinsically  more  important.  Moreover,  the  rela¬ 
tive  importance  of  different  studies  in  different  regions  is  influenced 
not  onlj'-  by  theoretical  considerations,  but  by  a  wide  variety  cf  local 
factors  with  which  this  committee  is  necessarily  less  familiar  than  are 
the  Li  strict  Investigative  Committees  and  regional  Advisory  Committees. 

We  therefore  recommend  that  existing  studies  be  given  preference  in  the 
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,  i.o7l  programs*  and  that  our  suggestions  as  to  the 
formulation  of  fire  ros-  se£erfl  grows'  of  studies  discussed  he  mter- 

pr^n^^rtierin  the  light  of  local  conditions. 


XII.  Fire  Statistics 


Thorough-going  analysis  of  lira  statistics  is  regarded  oy  .he  Com¬ 
mittee  -as  of  immediate  and  basic  importance.  The  information  to  oe  se¬ 
cured  from  such  an  analysis  is  essential  for  any  co^iete  or  reliable  p- 
nraisal  of  the  fire  situation;  it  is  essential  for  the  intelligent  organi 
lotion  and  administration  of  the  protective  force;  and  it  ^essential  in 
giving  a  background  for  investigative  activities  and  in  selecting  problems 

most  in  need  of  further  study. 


Strictly  speaking,  statistical  analyses  are  merely  one  phase  0- 
more  comprehensive  studies  of  such  problems  as  fire  risk,  hasar_,  liabil¬ 
ity,  damage,  etc.  We  believe,  however,  that  this  phase  is  so^inportant 
and  can  he  applied  immediately  to  so  many  related  aspects  of  the  ™ie 
fire  problem  as  to  deserve  separate  consideration.  Illustrations  01  the 
field  that  may  advantageously  he  covered  by  statistical  analyses  mc-.u  e 
such  points  as  the  occurrence  of  fires  with  reference  to  cause,  location, 
population,  forest  type,  and  date;  the  size  of  fires  in  relation  to  acces¬ 
sibility,  cause,  date,  forest  type,  and  elapsed  time;  the  relation  between 
number  of  fires,  area  covered,  and  damage  caused,  and  weather  conditions; 
the  relation  between  fire  hazard  and  method  of  cutting  and  slash  dis¬ 
posal,  etc. 


The  number  of  relations  of  this  sort  on  which  valuable  light  can 
be  shed  by  statistical  studies  is  very  large  and  the  individual  items 

are  of  various  importance  in  different  regions.  We  do  not  feel  conpe- 
-  tent  to  express  an  opinion  as  to  the  items  on  which  chief  emphasis  should 
be  placed  in  each  region.  .  We  do,  however,  desire  to  stress  the  impor¬ 
tance  of  making  the  fullest  possible  use  of  all  available  statistical  data, 
even  where  such  data  are  scant  and  inaccurate,  We  believe  that  an  analy¬ 
sis  of  the  available  materia.1  will  be  worthwhile  if  it  does  no  more. than 
to  emphasise  its  deficiencies  and  to  point  out  tne  noles  that  need  fil¬ 
ling;  and  that  it  will  assist  in  getting  the  State  Foresters  and  other 
agencies  to  secure  more  complete  and  reliable  statistics. 


We  recognize  that  administrative  officers  have  been  and  are  now 
collecting,  studying,  and  using  statistical  data.  This  is  an  integral 
part  of  their  duties,  and  should,  of  course,  be  continued.  In  our  judg¬ 
ment,  however,  these  activities  should  be  supplemented  by  thorough— going 
studies  by  investigative  officers  in  order  to  make  the  fullest  and  most 
effective  possible  use  of  the  available  material.  Such  studies  should 
obviously  be  made  end  the  results  interpreted  in  close  cooperation  with 
administrative  officers  in  the  Forest  Service  and  so  far  as  possible 
with  State  Foresters. 
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Bata  on  "bo tin  National  Forest  land,  and  other  lard  -should  "be  in¬ 


cluded  in  stati: 


;ical  studies.  •  They  should,  however .  be  worked  up "sep- 


tne 


charac- 
i/ions , 


ai-ately  in  the  first  instance  and  later  combined  so  far  as 

V  .  / 

•  r  .  '  ,  -  .  \ 

ter -of  the .gLata/ warrant.  £n.  the  icas.e'  df. the  eastern  exper 

a  special  effort  should  be  made  to  keep  in  closs^  .touch,  with . the  State 

Foresters  and  to  induce  them  to  secure  as  complete. and  accurate  records 

as  possible  of  the  items  on  which  information  is  desired.  We  believe. 

that  the  annual  statement  of  fire  statistics,  now,  issued  by  the  Branch- of 

Forest  -hknagerdeht /should- 'continue  to :  be  Imndled; by  .that  Branch,  that  the 

points  to  be  included  be 'agreed. .upon  in  consultation. with  the  Branch  of 

Hesearchi  and.  that  .wherever  desirable  the  'data  be  submi^f  ed’before  publi- 

'  Cation.  to  the;  Experiment  .stations  concerned  •  for  comment. .and  suggestion^. 

.-..‘V  Vc’1','  c  ,.,v0.  »  ‘ 

•*  ..■■/•  ,■  >  ;  .  *  .  ■  *  ;  ~v..  ,  ■>.  ,*  , ...  ,  ’• 

I)n  the;  Working -up  ’of  •  stati.stical;-  da-ta,.  we  •..•recommend  tha-f  full  advan¬ 
tage  be  dukeri.  of  the  punch  par d,.  and  'Sorting  mhchine^-dn  .the  Washington  .of- 
•■•fice.  This  .'may' be  done  ■■"either  by  sending  the  .original  fire  rePb^tS'.'t'o.*  Iasi 


lands-  not..dhc'lude'&  in'  National •  Fqrg'Stfe/'#il,¥lhav.fe  to-.' 
cordance  wip'h' conditions  .in  -the ...yapdbus  'regions.;  -.  . 

■  '  r  •  .  •  *-  -p.  '1  .  ''  ;-•••'•  ;•» 

«  .  ■  V*  -  •  .  .  •  .  .  .  ...  *  V  •  '  *  #  . 


■ —  • »  r 

lei 
.  for 

be  worked  out  in: ac- 


w'orked  out  by  the  Washington  office  .-^'consultation  with 'District' "Foresters 
and  Experiment .  Stat ion- 'Directors. 

•:  .-■■■■■"  >  -  :  ‘  --■/  /■-.  s  '■  .  • 

*i .  -  Finally,  the1  importance  ~‘o£' •pfdrhpt  publication  of  the  results  of  sta¬ 
tistical  analyses;  of 'genera^^  interest  is  ’  emphasized.  ,  .We  believe  that  this 
will  not  only  make  generally  available,  concrete  ’information  of  practical 
value,  but, will  stresscthe.-inportance  of  such •  analyses  and'! will -make  possi¬ 
ble  an  int  erchange  ,  of  ..ideas  .as  ..bq  objectives  and  .methods  that-  will  be  help¬ 
ful  to  all  workers  in  this  field*  -  -.fg>:  ;•  ..  .  ’ 


.  :  -it 

17, 


Fire  Damage 


.  We  -  find  it  difficult  .to  plaoe^ny  other  group 'of  fire  studies  as 
unqh.es  tionably  and  univ.efsally  second  in  importance  to  analyses  Of  fire 
statistics.,.  ;We  have  no  hesitation,  how  even ,  in-  exoressing  the  belief 
that- ’.studies  of 'fire  : damage  ;have  not’' socfar  received  sufficient  .'attention. 
Such  studies  .are  needed,  tp  determine  the  exact. -  nature,  and  extent  of  the 
injury  caused  by  forest  fires  of . vafyihg  severity  and  under; different 
forest  conditions;  and  to'-  work  out  practical'  methods  fop  appraising  .and 
expressing- such  .injury.  Statistical  analyses  of.  .existing  data  are  impor¬ 
tant,  b^t -physical’  studies  of  fire  damage,  both -direct  and  indirect,  are 
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also  essential  .for.a  .thorou^n  understanding  of  the  problem  and  for  in¬ 
creased  accuracy  in  the  collection  and  interpretation  of  future  statis¬ 
tics. 

As  in  the  case  of  fire  statistics,  we  feel  that  it  is  impossible 
to  state  definitely  the  particular  phases  of  fire  damage  that  should  be 
emphasized  in  any  given  region.  We  do,  however,  believe  that  the  more 
tangible  effects  of  forest  fires  should  be  taken  up  first,  such  as  dam¬ 
age  by  size  classes,  species,  and  types  in  burns  of  various  intensities 
with  reference  to  mortality,  reduced  growth,  insect  and  fungous  injury, 
and  amount  and  value  of  forage.  Studies  along  these  lines  will  pave  the 
way  for  the  more  difficult  investigation  of  damage  to  soil,  watershed 
values,  fish  and  game  protection,  etc.  It  is  to  be  anticipated  that  as 
studies  of  fire  damage  progress  they  will  lead  more  and  more  to  funda¬ 
mental  investigations  in  various  fields. 

The  results  of  fire  damage  studies  should  be  expressed  in  terms 
readily  understandable  by  field  men,  and  should  be  developed  into  meth¬ 
ods  that  can  be  used  in  the  administrative  determination  of  fire  damage. 
Studies  should  nqt  be  regarded  as  complete  until  they  have  reached  a 
point  where  it  is  possible  to  issue  specific  instructions  for  the  ap-  , 
praisal  of  fire  damage,  developed  in  cooperation  between  the  administra¬ 
tive  and  investigative  forces.  In  certain  aspects,  such  as  the  determi¬ 
nation  of  stumpage  values  to  be  used,  the  application  of  expectation  and 
replacement  values,  and  determination  of  rate  of  interest,  the  active 
cooperation  of  the  Office  of  Forest  Economics  will  be  needed,  as  well  as 
the  results  of  investigations  by  the  Experiment  Stations  in  other  fields. 


V.  Prediction  of  Eire  Conditions 

Studies  aimed  at  the  prediction  of  fire  conditions  as  a  means  of 
increasing  the  efficiency  of  the  protective  organization  have  been  rather 
generally  undertaken.  We  believe  that  they  are  securing  information  of 
real  value,  but  doubt  the  advisability  of  undertaking  similar  studies 
on  an  extensive  scale  by  stations  not  already  involved  in  the  work  in 
priority  to  studies  along  other-  lines. 

We  recommend  that  studies  along  these  lines  aim  to  cover  five  spe¬ 
cific  points: 

(a)  Determination  of  the  inflammability  in  place  of  important  fuels, 

(b)  Relation  between  meteorological  conditions  and  inflammability. 

...  'C)  Prediction  of  weather  conditions  for  as  lon^  a  ueriod  as  pos¬ 

sible  in  advance, 

(d)  determination  of  probable  fire  hazard  in  the  light  of  ex¬ 
pected  weather  conditions  and  resultant  inflammability. 

(e)  Prediction  and  identification  of  early  fire  seasons. 
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The  work  so  far  done  has  resulted,  in  emphasis  "being  laid  by  dif¬ 
ferent  investigators  on  different  phases  and  different  methods.  We  feel 
that  these  differences  are  advantageous  rather  than  otherwise  and  that 
it  would  he  unwise  at  this  time  to  attempt  any  standardization  of  meth¬ 
ods.  We  do,  however,  believe  and  recommend  that  all  studies,  irrespec¬ 
tive  of  the  method  used,  be  aimed  at  answering  the  questions  already  indi 
cated.  We  also  recommend  that  in  addition  to  specializing  along  his  own 
lines,  each  investigator 'keep  in  touch  with  and  just  so  far  as  practicabl 
try  out  the  results  being  secured  by  other  investigators. 

As  an  assistance  in  doing  this,  we  urge  the  prompt  publication  of 
a  joint  progress  report  embodying  the  results  so  far  secured  by  all  in¬ 
vestigators  in  this  field.  We  believe  that  such  a  publication  will  do 
more  than  any  other  one  thing  to  arouse  interest  in  the  work,  to  secure 
such  uniformity  ox  attack"  as  is  desirable,  and  to  inform  investigators 
of  results  so  far  secured  by  others  in  the  same  field.  Subsequent  re¬ 
ports,  including  as  far  as  possible  the  work  of  all  investigators, 
should  be. published  as'  rapidly  as  justified. 

We  do  not  feel'  competent  to  prescribe- precisely  what  measurements 
of  meteorological  factors  should  be  taken  in  coniection  with  the  work  in 
each  District.  We  do  recommend,  -however,  that  each  investigator  inform 
himself  as  to  the  records  being  secured  by  other  Investigators,  and  that 
he  secure  similar  records  in  connection  .with  his  cwn  work  so  far  as  this 
may  be  practicable.  Uniform  observations  over  a  large  region  will  gradu¬ 
ally  build  up  a  mass  Of  comparable  data  that  will  be  of  value  in  the  test 
ing  out  or  application  of  any  given  method*  The  meteorological  studies 
of  forest  types  by  several  western  investigators  have  already  been  heip- 
‘.ful  in  this  direction  and  have  given  us  a  substantial  fund  of  informa¬ 
tion  regarding  conditions  in  various  forest  types.  In  most  districts, 
at  least  one  fairly  complete  weather  station  is  now  being  maintained  by 
investigative  men. 

Attention  is  also  called  to  the  value  of  statistical  analyses 
of  fire  and  weather  records  as  a  means  of  establishing  some  definite 
correlation  between  the  two.  It  is  more  than  probable  that  these  will 
prove  of  value  not  only  in  explaining  past  outbreaks  tut  in  the  future 
prediction  of  dangerous  fire  conditions. 

In  connection  with  the  determination  of  the  inflammability  in 
place  of  important  fuels,  we  recommend  the  continuation  by  the  Eorest 
Products  Laboratory,  in  cooperation  with  the  Experiment  Stations,  of  the 
development  of  instruments  for  this  purpose.  So  far  as  additional  stud¬ 
ies  of  the  relation  between  the  moisture  content  of  various  fuels  and 
atmospheric  factors  can  be  handled  to  advantage  by  the  Laboratory  we 
recommend  their  continuation. 
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•  We  urge  that  the  fullest  possible  use  of  all  Weather  Bureau  data 
he  made  in  connection  with  fire  prediction  studies.  Moreover,  the  fact 
that  the  forecasting  of  weather  conditions  is  primarily  a  Weather  Bureau 
fane r, ion  makes  it  important  that  the  studies  not  only  make  use  of  Weath¬ 
er  Bureau  data  hut  that  they  he  conducted  in  the  closest  possible  coop¬ 


eration  with  Weather  Bureau  officials-  In  this  connection,  we  recom¬ 
mend  that  the  Weather  Bureau  be  requested  during  the  fire  season  to 
send  out  special  weather  forecasts  from  the  District  forecasters  at 
Washington,  D,  Co,  Chicago,  Ill.,  Denver,  Colo.,  and  San  Francisco, 
California.  The  individuals  to  whom  such  forecasts  should  he  sent  is 
an  administrative  matter  which  we  do  not  regard  as  within  our  provinece. 


Cooperation  with  the  Weather  Bureau  in  this  respect  should  he 
supplemented  by  the  placing  in  the  field  of  five  meteorologists  to  work 
with  Forest  Service  men  in  the  local  interpretation  and  application  of 
the  forecasts  and  in  other  phases  of  the  fire  hazard  studies.  We  recom¬ 
mend  that  these  five  meteorologists  he  assigned  to  District  1,  District 
6,  District  5,  the  Lake  States,  and  jointly  to  the  northeastern  and 
Southern  Appalachian  States.  Since  it  is  understood  that  the  Weather 
Bureau  does  not  now  have  sufficient  funds  to  employ  such  men,  we  recom¬ 
mend  that  the  Forester  take  the  matter  up  with  the  Chief  of  the  Weather 
Bureau  and  offer  to  join  with  him  in  requesting  a  sufficient  additional 
appropriation'  to  cover  their  salaries,  expenses,  and  other  expenditures 

connected  with  the  work,  such  as  the  purchase  of  equipment. 


We  understand  that  the  effectiveness  of  the  special  weather  fore¬ 
casts  recommended  would  he  increased  by  the  securing  of  additional  rec¬ 
ords  from  areas  not  now  thoroughly  covered  by  meteorological  observa¬ 
tions.,  We  therefore  recommend  that  the  Forester  offer  to  arrange  for 
the  securities,  through  Service  men  oi  through  cooperation  with  State 
Foresters  or  owher  agencies;  of  records  from  such  stations  as  the  Weather 
Bureau  may  designate  as  desirable  for  the  purpose.  Provision  for  the 
equipment  of  such  stations  should  he  made  in  the  appropriation  already 
referred  to.. 


•'•n  unis  connection,  we  suggest  that  the  Forester  take  up  with  the 
Grief  of  the  Weather  Bureau  the  importance  of  more  complete  and  compara- 
o.le  evaporation  records  and  the  desirability  of  such  investigations  by 
uhe  V,  eat  her  Bureau  as  may  be  necessary  to  make  d.t  possible  to  secure 
them.  Cooperation  with  other  agencies  such  as  State  Departments,  Agri¬ 
cultural  Colleges,  Universities t  and  private  organizations  may  be  desir¬ 
able  in  connection  with  the  meteors  logical  and  other  phases  of  the  proj¬ 
ect*  We  recommend  the  desirability  of  a  emu v «y  looking  toward  possible 
cooperation  with  such  agencies  by  all  investigators  in  this  field,. 

Studies  of  lightning  storms  constitute  a  special  phase  of  the  fire 
pi  edict  .ion  work.  In  adult.:  on  to  the  continuation  of  the  present  activ¬ 
ities  in  this  field,  we  recommend  the  securing  of  observations  of  light¬ 
ning  s terms ^ oy  lockout  stations  in  all  of  the  western  districts.  We  be¬ 
lie.  7e  tiiat  iniormation  along  this  line  is  needed  for  the  entire  West  and 
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that  the  Service  should,  start  to  "build  up  as  complete  and  accurate 
records  as  possible  even  in  Districts  where  no  investigative  man  is 
at  present  available  to  analyze  them-  They  will  un que s  t  i ooably  prove 
useful  later  and  in  the  meantime  may  prove  of  value  in  Districts  where 
special  studies  of  the  problem  are  already  under  way. 

We  recommend  the  uniform  use  of  the  lightning  storm  observations 
form  approved  by  the  Forms  Committee  of  the  present  conference.  Full  use 
should  be  irade  of  the  punch  card  and  sorting  machine  in  the  Washington 
office  for  the  tabulation  of  data,  while  the  analysis  and  interpretation 
of  the  'data  should  be  handled  by  the  field  investigator.,  working  in  coop¬ 
eration  with  the  administrative  men. 


We  recommend  that  the  men  in  Districts  1,  6,  and  5  who  are  en¬ 
gaged  in  fire  prediction  studies  arrange  for  an  annual  meeting  at  which 
they  car  go  over  work  of  mutual  interest.  We  also  recommend  that  stud¬ 
ies  within  this  field  include  the  observation  and  study  of  actual  fires. 
¥e  believe  that  such  study  is  essential  for  the  intelligent  interpreta¬ 
tion  and  practical  application  of  the  results  as  to  inflammability  and 
its  relation  to  weather  conditions  and  fire  hazard  secured  through  in¬ 
strumental  measurements -and  observations  that  are  virtually  of  a  labor¬ 
atory  character. 


VI.  Slash  Bisposa' 


In  spite  of  the  work  already  done  on  slash  disposal  we  believe 
that  much  investigation  is  still  necessary.  This  should  cover  such 
points  as  the  fire  hazard  created  by  slash  of  different  kinds  and  in 
different  amounts;  the  ducat  con  of  the  period  during  which  the  hazard 
exists;  the  effectiveness  and  cost  of  different  methods  of  slash  dis¬ 
posal;  and  the  re]  avion  between  the  form  of  forest  management  used  and 
the  resulting  slash  danger* 

We  believe  that  studies  along  these  lines  should  be  undertaken 
in  the  near  future  by  the  For -.liea stern  and  Lake  States  Experiment  Sta¬ 
tions  and  District  1.  The  desirability  of  further  work  along  these 
lines  should  he  considered  in  the  other  western  districts,  provided 
it  can  bo  handled  without  overloading  the  program.  The  subject  has  not 
been  discussed  at  the  conference  and  we  do  not  fee]  in  a  position  to 

go  further  in  the  way  of  specific  recommendations,  except  to  add  that 
any  work  by  the  investigative  foiee  in  this  field  should  be  done  in 

close  cooperation  with  administrative  officers* 

The  fact  should  not  be  overlooked  that  slash  disposal  is  also  im¬ 
portant  from  other  aspects  than  that  of  protection  from  fire.  .The  rela¬ 
tion  of  slash  to  insect  and  "fungous  attack  and  its  relation  to  reproduc¬ 
tion  are  matters  deserving  thorough  consideration  and  study*  Looked  at 
from  this  angle,  slash  disposal  becomes  to  a  lafge  extent  a  problem  in 
forest  management .  We  regard  this  broader  consideration  of  the  slash 
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..~wr  jscjl  question  as  essential  and  ‘believe  that  it  should  receive  due  - 
attention,  in.  tno  development  of.  the  forest  management  part •  of  Fxoer iment 
dt-aiior.  programs. 


VW I .  Fire  Control  and  Forest  Management 


In  addition  to  slash  di spe sal  ,:f ire  control  is  an  item  which  should 
he  eensi dored.  in  other- aspects  -of  forest  management.  More  information 
is  needed  as  to  the  extent  to  which,  if  at  all,  various  methods  of  cut¬ 
ting  influence  the  fire  danger  not  only  from  the  standpoint  of  slash 
hut  as  a  result  of  the  changes  in  local  meteorological  and  soil  condi¬ 
tions  which  must  necessari'jy  result -from  any  change  in  the  forest  cover. 

We  believe  that  much  information  along  this  line  can  he  obtained  by  a. 
study  of  available  statistics  supplemented  by  field  observations,  as  i-h 
also  the  case  with  clash  disposal. 


While  recognizing  the  importance  of  mere  thorough-going  investiga¬ 
tions  in.  tlrls  field/ we  do  not  recommend  that  they  be  given  priority  at 
this  time  ever  the  other  fields  of  investigation  already  suggested. 

•We  do-,  however,  urge  making  full  use  of  existing  data  as  to  meteorological 
conditions  in  stands  of  varying  density  and  in  cut— over  areas  of  various 
kinds  and  sizes  in  correlation  with  the  studies  of  fire  hazard  as  a  means 
of  securing;  additional  information  cf  the  relation  between  silviculture 
and  tire  control..  We  also  urge  that  this  relation  be  given  full  consid¬ 
eration  by  administrative  officers  as  one''  of  the  factors  having  an  impor¬ 
tant  influence  on  the  method  of  cutting  to  be  recommended  on  any  given 
area.  •  * 


VI  IT.  Other  lire  Studies 

Special  studies  of  the  rating  of  fire  hazard  and  liability  are 
now  being  mode  by  the  Washington  office.  Priest  River  Experiment  Station, 
and  District  5.  We  recommend  the  continuation  of  these  studies  but 
doubt  the  advisability  of  extending  them  at  this  time.  The  aevelop- 

meni^of  usaole  results  from  the  studies  now  under  way  may,  however,  at 
any  time  reat-v  iv  desirable  to  test  their  practical  value  and  perhaps  to 
initiate  work  in  other  districts. 


.die  behavior  and  control  of  forest  fires  is  a  subject  which  we  re¬ 
gard  as  deservimg  cf  study  by  the  investigative  force.  We  believe  that 
mao. k ea.  increase  m  the  efficiency  of  fire  fighting,  particularly  in  the 
case  cf  iacg'e  fires,  may  be  possible  from  a  study  of  rate  of  spread  as 
influeryed  by  such  factors  as  inflammability,  type,  topography,  and 
met eji ologucal  conditions.  While  distinct  from  studies  of  fire  cond-i- 
tiru.o,  ±b  Is  closely  related  to  them.  In  view  of  the  heavy  burden  al— 

Iu'  carried  by  the  Research  personnel,  we  are  not  pr soared  to 

reconvene  any  extensive  werk  along  this  line,  bur  suggest  that  the  possi- 
Ij-.*  -o  Ox  doing  something  in  this  direction  be  considered  in  connection 
with  vhe  studies  of  fire  conditions  in  Districts  1,  6,  and  5. 
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Studies  dealing  with  the  rgiauve  efficiency  of  different  types 
of  tools  and  other  fire-fighting  equipment,  with  the  organization  of 
fire-fighting  crews,  and  with  similar  matters  we  regard  at  an  adminis¬ 
trative  matter  which  should  not  he . .studied  by  the  investigative  force 
for  the  present  at  least* 


The  relation  of  grazing  to  fire  hazard  is  an  important  subject 
which  we  believe  should  later  receive  intensive  study;  We  are  not  ready 
to  recommend  that  it  be  given  priority  at  this  time  over  any  of  the 
other  investigations  suggested.  .  ..  v.  - 


IX.  .  Methods 


We  have  already  expressed  the  opinion  that  it  is  premature  to 
attempt  any  standardization  of  the  methods  to  be  used  in  studying  fire 
conditions,  We  believe  that  the  same  thing  is  true  in  the  other  fields 
discussed  and  that  the  most  satisfactory  progress  will  be  made  by  leav¬ 
ing  zhe  development  of  methods  for  the  study  of  specific  problems  for 
the  present  largely  to  the  initiative  of  individual  investigators. 


Standardization  becomes  desirable  only  as  a  result  of  long  expe¬ 
rience  in  which  different  methods  are  thoroughly  tried  out  and  their 
relative  advantages  and  disadvantages  established  by  the  acid  test  of 
actual  trial,.  We  do,  however,  believe  in  a  full  and  free  .interchange 
of  information  regarding  methods  and  a  discussion  of  their  relative 
merits.  -Every  effort  should  be  made  by  investigators  in  the  same  field 
to  keep  each  other  informed  along  such  lines  as  these. 


X.  Relation  of  Eire  Studies  to  Rest  of  program 


We  do  not  feel  that  we  are  in  a  position  to  attempt  to  pass  on  the 
relative  merits  of., fire  studies  as  compared  with  other  projects  in  the 
field  of  the  Experiment  Stations.  We  do,  ho7/ever,  believe  it  important 
to  emphasize  the  fact  that  in  spite  of  the  unquestioned  importance  of 
fire  studies  they  constitute  a  relatively  small  part  of  the  investiga¬ 
tive  field,.  Moreover,  it  is  reasonably  certain  that  the  loss  due  to  for¬ 
est  fires  is  much  less  than  the  loss  in  possible  production  due  to  im¬ 
proper  methods  of  forest  management .  Care  must,  therefore,  be  taken  not 
to  expend  the  fire  studies  to  a  point  where  they  will  encroach  unduly 
on  the  time  that  should  be  devoted  to  other  phases  of  forest  protection 
and  to  silviculture,  mensuration,  and  forest  management  generally. 


As  a  rough  guide  to  the  relative  importance  of  fire  studies,  we 
suggest  that,  taking  the  country  as  a  whole  and  year  in  and  year  out, 
they  should  not  absorb  mere  than  one-  -fifth  of  regular  investigative 
funds.  This  limitation  would  not,  of  course,  apply  to  cooperative  funds 
or  to  such  phases  of  fire  protection  as  may  be  regarded  as  mere  of  a 
management  than  a  protection  problem.  Moreover,  we  recognize  that  no 
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.such  .percentage,  which  is  necessarily  moi  e  or  less  arbitrary,  can  be 
inflexibly  applied,  and  that  at -certain  times,  both  because  of  the 
immediate  urgency  of  fire "problems  and  in  order  to  avoid  the  scatter¬ 
ing  of  limited  resources  over  too.  wide  a  field,  it  my  be  desirable 
to  concentrate  on  fire  projects  to  a  greater  extent  than  that  sug- 
•.  .gestepL  In  Districts  where  a  very  large  proportion  of  the  investiga¬ 
tive  funds  is  now  ‘devoted  to  fire  studies,  we  recommend  no  immediate 
change.  We  *do,  however,  urge  serious  consideration  of  the  relative 
importance  of  fire  studies  as  compared  with  other  management  problems 
when  additional  funds  become  available,  and  more  particularly  in  the 
formulation  of  programs  for  the  newer  stations. 

3.  T.  Dana,  lhairman 
H.  T.  Odsborae 
3.  V/.  Kelley 
"  3.  F.  HcJdrthy 

•  ♦  .  .  ■ ,  S.  B.  Show.  ■ 

Outline  of  Essential  Information  for  Individual  Fire 
Reports  for  Fire- Control  Agencies  in  U.S.A. 

State  ,  •  •  .... 

:  County .  • 

Banger  District  or  Political  ^ownship  or  Grant  or  ' 

Township,  Range  and  Section  (Supplemented  by  a  map  of  area  for 

all  burns  over  10  acres) 

Number  or  name  of  fire  ’ 

Date- of  fire- V • 

*  Class  of  material  in  which  fire  started  -  grass,  slash,  leaves,  etc. 

•  ...  ,  '■  '  :  r  '  '■  "  - - - - — — 8  -A — — - — - - — ~ -r 

Causes  1  $  *  ■  *'  * 

*■ ■  •  /» *.■ ■*.  •  ’•  i  ••  *  (  _  '  '* 

/•  v  ’ 1  ■  *  »  •  #  • 

Lightning  ‘  ‘  • 

K Railroad  •'  .  .  ‘. ... 

Campfire  •  * 

Smokers  '  *•'••• 

Brush  burning  (Hot  slash  .burning  by  loggers) 

'Incendiary” 

Lumbering 

(Logging  machinery) 

,  (  (Slash  burning) 

(Sawmills) 

Miscellaneous 

Unknown 


-102- 


rH|  C\2  | 


Clans 


a*.  Less  than  1/4  acre 
"bo  l/4  acre  to  10  acres 
to  Over  10  aci'es 

Charact er 

Surface 

Duff  or  ground 
Crown 

Time  Record 

1.  Inception  time. 

2a  Discovery  time,  and  time  elapsing  "between  inception  and  dis¬ 
covery. 

3.  Report  time,  and  time  elapsing  between  discovery  and  receipt 

cf  report  by  man  responsible  for  going  to  the  fire. 

4.  Get  away  time,  and  time  elapsing  between  receipt  of  report  and 

the  time  first  man  starts  for  the  fire., 

5.  Time  of  commencing  work  and  time  elapsing  between  time  of  start¬ 

ing  by  the  first  roan  and  the  time  work  commences  on  the  fire® 

6.  Total  elapsed  time  between  (1  and  5)  and  (2  and  5) 

7.  Date  and  time  fire  was  extinguished  or  crew  work  stopped. 

8.  hate  and  time  patrol  stopped. 

Prohabl e  area  wh en  discovered 

Area  when  reached 

Area  when  extin gal shed 

Character  of  area  burned 

Types  end  area  binned  of  each  type 

Slash  (Age.  of  slash  area 

^  (Restocked  cr  not) 

-Old  burns  (Age  of  burn  area 

(Restocked  or  not) 

2  _  area 

2 

— _ area 

Where  applicable. 

Different  types  burned  to  be  written  in. 


-103' 


Area  Burned,  in  Acres  as  to  Cover 


Timbered 


nature  or  merchantable  timber 
Reproduction  or  young  growth 
protection  forest  (nbt  brush) 


Ron-Timbered 


Brush  (not  restocking  to  timber) 

Grass 

Other 


Damage 

Mer  char,  tab  1  e  •  ,.t  irnb  e  r 


Species 

.  .  volume ■.  ’  - 

.Value  •  :  - 

Reproductio.n.ur  .young  growth 


Area 

.  ...  -  Age  -- 

Average  height 

Site 

Type 

Dumber  killed 
Value  • 

protection  forest 


Species 

Area 

Value 


porage 


iiCTe  3 

Value 

Vorest  Products 
Improvements 

Other  ~ 

Value 

Total  Value 
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Wo.  seed  trees  left  per  acre  on  area  burned  fni o cribution) 
Ho.  young  trees  (reproduction)  left  -per  acre  (Distribution) 
Number  of  men  starting  work  on  fire 

Maximum  number  of  men  on  the  fire 
Costs  __ 

.  /Temporary 'dUijoir  ’’ 

;  '  Subsistence  supplies  •  •  ■  •*. 

.  Other,  supplies  and  equipment 

Transportation  :  > 

~otal  ••  •  .  ..  . 

.  Salary  of  regulai*  officers 
Grand  Total 


Remarks  •  '• 

Weather  Conditions 

Instructions  .■ 


.Signature  of  officer  making 

>  that  report;  ■ 

^  •  *  '  ’  • 

’.Signature  of  approving  officer- 


h  *V  '  ■  report 

Following  the  presentation  of  the  fire  research  committeh/by 

Mr.  Dana,  Chairman,  there  was-  considerable  discussion  as  to  specific 
items  in  the,  ^commit  tee*  s  report.  It,  however was  the  concensus  of 
opinion  of  those  present  that  the' committee  was  essentially  .right  in 
its- recommendations,  and  it  was. agreed  that  the  stations  and  districts 
should,-  as  far  as  was  possible,  follow  up  recommendations  of  this 
committee.  Mr.  Olanp  reviewed  these  recommendations  briefly  and  said 
that  he  would  expect  the  stations  to  live  up  to  their  part  of  these 
recommendations,  as  far  as  it  was  within  their  power.  During  the  com¬ 
ing  year  he  desired  that  the  men  give  considerable  thought  to  the 
preperation  of  a  joint  publication  covering  the  results  of  their  in¬ 
vestigations  in  fire  prediction,  or  the  preparation". of  separate  publica¬ 
tions  to  be  issued  in  such  a  manner  as  the  Washington  office  saw  fit. 


Col.  Greeley  asked  the  privilege  of  making  a  few  remarks  on  the 
whole  fire  discussion,  and  stated  that  he  desired  to  compliment  the 
members  of  the  Branch  of  Research  for  the  great  interest  they  had 
shown  in  developing  this  side  of  the  research  work.  He  said  that  it 
was  a  great  source  of  gratification  to  him  to  note  the  progress  which 
had  been  made  in  this  comparatively  new  field  of  study,  the  distance 
to  which  the  men  had  already  gone,  and  the  amount  of  work  that  had 
been  turned  out.  He  desired  to  issue  a  note  of  warning  upon  the  tend¬ 
ency  of  the  men  to  work  alone,  and  develop  methods  entirely  independent 
of  each  other.  While  this  is  a  laudable  thing,  he  wished  that  the  men 
would  enter  into  tho  fire  study  work  in  the  true  spirit  of  research  and 
secure  the  facts  without  regard  to  preconceived  notions.  Furthermore,  he 
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did  not  desire  the  men.  the--- stations  to  6'®^  the  field,  of  pwre 

meteorology*:, because  this '*t%h >' of. science.  in-  which  .the  W eath- 
er  Bureau'had  prior  'wiiich  should  bp  respected.  He  assured  the 

men  that  he  world  be  very  glad  indeed  to  -  see-  and  further  the  deyelop- 
ment  of  meteorology  at  the  Forest  Experiment  Stations  through  the 
cooperation  of  the  Weather  Bureau  in  the  study  of  the  fire  weather 
problem.  ;  .  • 

Mr,  Cox  of  the  Weather  Bureau  stated  that  he  also  was  greatly 
interested  in  this  whole  subject  as  it  had  been  presented  and  desired 
to  thank  the  Forest  Service  for -the  courtesy;  of  permitting  him  to  be 
in  attendance.  Though  the  field  was  comparatively  new  and  although 
he  had  been  interested  in  a  general  way  for  many  years,  he  had  no  idea 

that  the  foresters  had  gone  as  far  into  the  subject  as  they  had. '.’—He 
did  not  believe  that  there  was  very  much  danger  of  the  men  at  the  sta¬ 
tions  usurping  the  work  or  functions  of  the  Weather  Stireau,  -and ; he  as¬ 
sured  them  that  as  far  as  he  was  concerned,  he  would  be  most  glad  to 
cooperate.. with  the r  stations;  as  much  as  he  could,  particularly  the  Lake 
States  Station,  which  was  in  his  forecasting  district*  He  felt  that 
the  Weather  Bureau  would  be  glad  indeed  to  cooperate  in  the  work  and  as 
funds  permit.,  in  the  assignment  of  men  to  the  stations. 


....  Mr .  Clapp  thanked  Mr,  Cox  for  his  part  in  the  meeting  and  the  help 
offered  and... stated  this  would  be  taken  .up  with -the.  Weather  Bu'reau  in 
Washington  later*-'.  ’.  ’  . .  .  ,  ..  r 


PART  II.  GROWTH  MD  YIELD  I ITVE  ST  I  GAT  ION  S  . 


Empirical  Yield  Tables 
Advantages  and  T)i sadvantages 
C,  G.  Eates 

The  writer  will  argue  for  the  practically  universal  use  of 
empirical  yield  tables  because  at  present  we  are  dealing  largely 
with  virgin  forests  and  because  of  the  extremely  great  doubt  as 
to  what  the  effects  of  management  may  be  in  our  forests  and  the 
improbability  of  obtaining  normal  stocking  under  cur  present  loose 
methods  of  management. 


An  enpirical  yield  table  is  one  showing  for  any  age  of  stand 
the  amount  that  can  ordinarily  be  cut  if  all  merchantable  material 
is  removed.  Such  a  taole  takes  no  account  of  increment  values  lost 

through  under  or  overstocking,  nor  of  the  material  lost  by  death  dur¬ 
ing  the  development  of  the  stand. 


Io  goes  almost  without  saying  that  our  enpirical  yield  tables 
must  differentiate  between  sites  and  should  be  of  very  local  charac- 
ter  since* the  factors  of  soil,  abundance  of  reproduction  as  deter¬ 
mine-..  uy  climatic  conditions,  and  many  other  variables  affecting  the 

local  characters  of  stands-will  be  directly  reflected  in  the  average 
yields  of  a  locality. 

c  •  *  -  .  .  • 


•v  .  .  Empirical  Yield  tables  should  be  constructed  on  stand  tables 
od cainea  by  strip  surveys  covering  wide  expanses  of  forest*  leaving 
prac.ica  _y  nct-ung  to  the  judgment  of  the  investigator  as  to  what 

rwTTT,tana  ,is  °ris  not  "average#  for  the  locality  in  question. 
*  G  eno^h  of  the  strip,  sites  may  be  set  off  according  to 

sl?pe  exposure,  etc,,  and  similar  sites  grouped  together  in 
considering  the  results. 


biflp'mp.nf11-; en?vrx^^  rcore  ^^aan  in  normal  tables  it  is  necessary  to  use 
J  ^  n  'ohe  Aleld  to  distinguish  and  describe  the  different  sites, 

undent ,i±X/^  Tile.^sld  or  stand  can  not,  when  office  work  is 
have  bof-rTn  °  US?  t0  S1te  as  it  can  when  only  the  best  stands 

ftc^or  SUT-e^’  °eCause  with  variations  in  stocking  this 

•*rom  cstP  ‘1ave  grater  influence  on  the  yield  than  a  change 

~rom  Slte  I  to  xl  or  from  n  to  III. 

direct  advaftaSe  of  empirical  yield  tables  is  their 

present/" °  kinfs  ^  stands  we  are  dealing  with  at 

before  us  any  ideal  ''in  ^TnTPTthSaiIaritage  is  that  they  do  not  hola 
for  and  •-he  x  +.  °  direction  of  increased  yield  to  be  striven 

on  the“id^l  or^orS«^5^P°rt  d°  n0t  Nation 

ment  are:  °  °*  cnPirical  yield  tables  in  National  Forest  manage- 
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1.  To  shov  w/if'tjici-  t’xticsujit  eizin.'o  of  known  a ge  are  likely  to 
increase  in  total  yield  and  value  or  should  be  cut  at  once.  This  is 
often  a  very  important  question,  as  there  is  a  very  general  tendency 
in  the  Forest  Service  to  say  that'  in  cutting  any  virgin  'stand  which 
appears  old,  we  are  preventing  loss  by  deterioration  or  warding  off 
a,  long  period  of  stagnation.  In  View  of  the  very  probable  increased 
stuppage  prices  and  greater  demand  for  National  Forest  timber  within 
20  or  even  10  years,  we  are  no  doubt  often  sacrificing  both  quantity 
and  price  at  this  time  through  lack  of  knowledge  as;  to  when  stands 
begin  to  "go  back."  *  v  b  .  -  •  -  , 

•2.. '  -To  progrio  st  i-cate  *  -in'  a  rough  way  what  ■  yields  may  b  ev  exp  ec  t  ed 
during  the  next  cutting  cycle  from  stands  now  plainly  immature  or  those 
which  .are  now  being  cut  over  -in  part.;  With  young stands  which  we  can¬ 
not  now  touch  because  of  limited,  markets  for  small -material ,  the  appli¬ 
cation  is.  extremely  direct  and  -simple.  With  present  stands  from  which 
the  largest  and  oldest  trees- are  being  cut,  the  prognostication  of  future 
yields  is  at  best  only  a  guess  since,  as  said  at  the  outset,  we  know 
little  as  to  hew-  these  stands  will  grow  under  the  -most,  ideal  conditions, 
and-  still  less  with  the  understocking  which  is  the  usual  heritage  of  our 
timber  sales.  In.  my  opinion,  the  safest  basis  for  calculating  this  future 
yield  is  to  assume  the  aga-of  the  trees- 1-eft  to  correspond' to  their  aver¬ 
age  diameters  (even  though  they  may  be -the  suppressed  individuals  and 
much  cider  than  they  appear)  and  to  assume  that* .-they -will  increase  at 
the  rate  indicated  by  the  yield  table  for  that  age,  .-with  a.  reduction 
equal  to  one-ba.lt  the  percentage  of  understocking.  In  other  words,  if 
•the -urd  erstc eking,  amount  s  to  iiO  p-er -ceiit-  of- an  average  stand-  as  shown  by 
the  enpirj.oal  stand  tables ,  we  carnet  expect  more  than  75  per  .cent  of 


the  average  increase 


a  volume  icr  the  given  per  con. 


3,  even  though  the  in¬ 


dividual  trees  left  shew  greatly-  -stimulated  grow ba*  „ 


While  these  uses  of  empirical  yield  tables  are  important  in  Na¬ 
tional  forest  momagoment  prinnri.ly  that  we  may. -put  the  forests  on  a 
sustained,  yield  bashs;  and  obtain-  the  maximum  safe  cut  from  every  acre, 
it  is  even  more  important  for  private  forestry  that  there  should  be  re¬ 
liable  yield’  tables  from  .which  may;  be  computed  the  'pbribd  -  of  maximum 
return.,  based  on  the  average  stand  present  on  the  ground,  rather  than’,  any 
ideal  c.f.  forestry*.  '  Rich  iniermation  my  in  many  cases  prevent  the  un¬ 
timely  cutting  of  immature.,  forests ,  and.  in  localities  where,  the  returns 
from  forest  growth ’are  really  profitable,  should  encourage  planting  or 
•  conservative  flogging  cn  a  businesslike,  rather  than  a  sentimental  basis* 

■  P  par  son  -  Regardless  ..of:  number-  of  trees  on  a  plot,  trees  in  the 
upper  diau eree  ,c*lh&f?es  ays  scarce.  .To-. fill  them- -out,  it  might  be  posr 
sible  to  take  trees  out  of  the  plojv  For  trees  below  4  inches,  use  a 
scrip  method,  cak.r-ug-  ai.i  trees,  even  seedlings-  Felling  the  trees  de— 
'pqhds  on  tne  •p-upese  of  pie#*  -  ; 


Dunning  —  Smaller  trees  do  not  enter  into  the  volume  of  the 
stand  and  can  be  omitted.  The  dominant  trees  or  those  in  the  upper 
diameter  classes  are  really  the  volume  makers.  Volume  tables  should 
be  correct  and  local  volume  tables  should  be  constructed  for  each  plot. 

Dana  -  Paint  and  tagging  have  different  relative  merits, 

Forbes  -  Paint  is  necessary  for  advertising  purposes,  and  with 
the  Southern  stations  is  necessary  for  the  tags  are  often  removed. 

It  is  necessary  to  scrape  the  bark  to  get  a  smooth  surface  for  paint¬ 
ing.  The  point  of  measurement  should  be  narked. 

Shepard  -  Can  the  card  system  be  used  for  computing  yields? 

Munns  -  The  use  of  the  machine  tabulator  is  adaptable  to  almost 
any  purpose  and  much  of  the  compilation  involved  in  sample  plot  work 
can  well  be  done  by  this  method.  A  plan  has  already  been  worked  otit 
whereby  we  can  apply  the  machine  work  in  site  volume  table  work.  It 
has  its  limitations. 

Dana  -  What  basis  do  you  consider  necessary  for  empirical  yield 

tables? 


Kittredge  -  Ten  per  cent  is  considered  adequate  for  timber 
estimates. 

Bates  -  Considers  50  one-acre  plots  with  a  number  of  different 
age  classes  represented  as  being  generally  adequate. 

hana  -  Would  it  be  possible  to  use  ordinary  reconnaissance 

data? 


Bates  -  This  would  depend  on  accuracy  and  intensity  of  the  work. 

paHa  -  Suggested  the  possibility  of  combining  the  two. 

Kiotredge  -  in  connection  with  intensive  reconnaissance  work 
data  was  collected  as  a  bssis  for  empirical  yield  tables  in  connection 
with  the  regular  timber  survey  work. 

Forbes  -  How  wide  an  application  would  you  give  the  yield  tables? 

“  Many  factors  of  site  and  stand  density  would  be  re¬ 
flected  in  the  tables,  and  as  soon  as  they  appreciably  influence  yield, 
should  be  recognized. 

Clapp  —  Qn  the  National  Forests  would  separate  working  cir¬ 
cles  require  separate  tables? 
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{■?!  v-  •- 


-  -  -  Bates  '•—'  In  all"TjruVcj,l»iii-ty ,  "i"f  conditions  were  st 

different.  •  .  ....  .  * 


•.:••••  McCarthy*  ~'I%  a'  certain..  percentage  of  a.  stand' is  heeded -for  an 
estimate!  the-  extra! Va.riahle  of  -/age  should  increase  the  percentage  re- 
q^iired-for' ^i'elcL  tables.  y. 


*  3_ 


.  •  N  ?*  -*  " Normal  -Hi el'd  Tables^  .  .-f''  *  *%  • 

"*  ‘v  :  y_  Thornton,--  ;T.-' •Monger :•■■*.  ,  •  ••  . 

«  W.  >*■  *  ■  •  «  ,*  .J*  ^  w  *■•  **  .  . 

i  .<•  -  “  *'/•,  •*  •  *  •  ‘1-  .  '<  ’ 

-Withont a-ydeM--  tables  proper  •  -regulation  and  rranagement  is- im¬ 
possible.-  It  is  unfortunate  that  ..no -littie  'progress  Ins  been  me.de  as 
yet  in  yield  -  tables?  for  National  Forest  conditions.  This  should  be 
made  a  major  line' of  endeavor  for  the  next  decade,  in  most  quarters  at 
least. 

Shall  the  tables  be  empirical  or  normal?  There  should  be  una¬ 
nimity  of  endeavor  so  that  efforts  will  not  be- duplicated ’-or  wasted; 
some  standard  policy  for  the  style  of  yield  .'.tables  should 'be  decided 
upon.  Details  .of -form  need  not  be  'standardized. 

*  .  >  *  .  .  »  ,-n 

he mnal /-tables.; ’or  ^ndex  -tabres^:  indicate  the  yield  that  may  be 
expected  from  a  reasonable  fuliyf-stbched  average  stand  of  sound  trees 
protected  from  destructive  "agencies.  ,„They. bear  the'  same  relation  to 
empirical  tables  that  stan4a^<^":-'r^S’fohai  volume  tables  for  the  full  scale 
of  sound  trees  do  to  TTosal  •volume  tables  made  for  a  run  of  average  trees 
measured  according  to  local  usage. 

Normal  tables  for  even-aged  stands  are  easy  to  make  because  in 
most  regions  there  are  plenty  of  stands  available  -for  study,  both  ma¬ 
ture  and  immature,  which  are-  normal. 


The'  chief  misunderstanding  of  normal  volume  tables  is  the  term 
n fully  stocked- K‘  This  does  not  mean  the  •■maximum  number  of  trees  or 
the  maximum'  yield  obtainable.  It  means  that  the  ground  space  (or 
roo  t  space  as  the  case  may ’be)  is  occupied  as  fully  as  is  customary  in 
natural  woods.  Overstocking  gives  abnormality  as  well  as  understock¬ 
ing. 

For  American- National  Forest,  conditions,  normal  tables  will  usu¬ 
ally  not  be  for  planted  stands jr-that  is  a  separate  problem.  Tended 
woods  will  cfr.eu  give  yields  doove  those  of  standard  normal  tables. 

Nor  will  most  American  tables  assume  that  the  stand  is  to  be  thinned 
periodically. 

The  kind  of  tables  which  American  foresters  need  now  will  show 
the  yields  that  hdcural ,,  untended  stands  can  actually  produce  at  vari¬ 
ous  ages  under  satisfaciery  growing  conditions. 
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"For  scientific  study  and  wj»  <vf  one-  type  or  sit© 

with  arv'ifhm*.  nr>r.-«i  wales* are  the  only  style  of  table  "worthy  of 
consideration.  In  actual  forest  administration  normal  tables  are 
the  basis  to  work  from  -  the  standard  with  which  to  conpare  actual 
yields.  In  the  application  of  normal  yield  tables  to  large  areas 
for  management  purposes,  some  discounts  must  be  made  ordinarily* 
but  this  is  not  the  same  as  making  and  applying  empirical  tables. 


The  discounts  are  on  account  of  (a)  blanks  in  the  forest  due 
to  site  conditions  not  accounted  for  in  the  working  plan  type  maps 
(these  remain  constant) ,  (b)  blanks  or  thin  places  due  to  understock¬ 
ing  (these  tend  to  disappear)  ,  (c)  accidents  and  castatrophies  and 
the  difference  between  full  volume  and  usable  volume  of  the  individ¬ 
ual  trees,  i.  e. ,  rot,  breakage,  shake,  etc.,  not  accounted  for  by  the 
volume  table  on  which  the  yield  table  is  based  (these. latter  factors 
are  very  variable).  "  ' 


-datura!  stands  tend  to  become  normal  if  abnormal, 


i.  e. ,  over¬ 


stocked  stands  reduce  to  the  normal  number  of  trees  per  acre.  Under¬ 
stocked  stands  become  less  understocked  as  they  get  older.  Hence 
enipiriccil  tables  have  a  temporary  use  only  and  are  dangerous  in  long 
time  predictions.  Empirical  tables  are  also  very  local  in  their  appli¬ 
cation,  for  the  factors  which  render  a  stand  subnormal  in  the  locality 

where  an  empirical  table  is  made  may  not  obtain  in  another  locality  of 
ohe  same  type. 


•rying  to  use  enpirical  tables  in  forest  regulation  has  the 
fallacy  of  presupposing  that  past  conditions  for  growth  trill  be  re¬ 
peated  in  the  future.  The  chief  use  of  yield  tables  is  to  predict  the 
returns  tnat  my  be  secured  in  the  future.  An  intelligent  prophecy 

based  on  a  standard  normal  table  is  better  than  a  forecast  made  on 
the  basis  of  past  growth  as  shown  by  an  enpirical  table.. 


,  .  *  or  National  sorest  use  ,  as  well  as  for  application  on  private 

q  n  n0iIta  iyield  taoles  based  on  natural  stands  are  recommended, 
special  conditions  may  demand  normal  tables  based  on  planted  stands. 

t^oT,!!ther  than  spend  time  making  enpirical  tables  for  local  and 
•u 1  ^^ed  that  foresters  supplement  their  standard 
hnive.csa  ly  used  tables  with  factors  which  will  make  them,, 

are  nS  a<*  of  options.  Such  factors  ao  the 

are  neeaed.  They  arc  best  expressed  by  percentages,  ■  . 

each  o  1*2.num'ber  of  trees  per  acre  for  each  site  and  for 

eacn  age  that  constitutes  normality. 

.  ■'  1  ■>1  ana er stocking  due  to  blanks  that  may  be  ex¬ 

pected  at  maturity,- 

,  ^T<u-C^0ro  difference  oetween  predicted  and  used  Volumes, 

epm  cn„  upon  class  of  product i  intensity  of  utilization  and  defects. 
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for  each  spec 


'Me  Gar  thy  —  Would  <»cnr.1>  ex*’  tjio  I’oalVii**!  of  AsUpArcifce'  tables  . 

ch  species  ne^es^  ry  withitT'n'  typer '  '  •' 


Mtrnger  -  The  work  of  the  Appalachian  iPoT'est  Experiment  Station 


— r-: — nr—  .  A.  -  .  .  ..  .  - ..  -  -A  •  -  -  vf'Ct? 

has  shown*  that  the  yield  for  a  tyPe~*is  'quit e “uni form  and", would  bd'pej-  . 

,  _  .  ,  '  i  •;*  •“  -  *  '  *  ’  -  ?  *<>'■  '  «  *’*  j  **"  1;  i  ,i  .  gJtXy  4.  <•  «  ••  * 

ter  t)V  throes-:  -  4  *•  ■  .  *'v  ~  -  "  '  .  .  -  . 


ter  by  types; 
,  Me Cart 


*•  •«»  «  0  •  ^  •  •  •  .  1  >**  f*'  ' 

„  .  V  *  A*  *  ▼  •  *  -  ** 


dom  find 
in  terms 


*•»  v  V>  ^u.#»  U  JL  w>  XXKJ  AV^  V  XV-/J.  j.  w  -w  v  ^  w 

sake  to  ^ineludir^. the  ^ several  specie?  where  they -are  jail  of  Gon^equ ence, 
is  in  the' n’siiai /‘Slrop’ean  practice.  -  -  -  '  •  -• 


.ncSrrseqtienl 

hs  better  be  ignored-  There  is  no  objection  except  for  simplicity* s 

Sc 

as 

”0  -.r  *.'•  > '  J-'  vn^..'  •  -  a  .  v-  #  —  •  * 

. _  \»*T  i  7  .  ■  sj£  *  "  *  '  ♦  3^  •.#••** •  -  «  *- 

Dana'-  It 'is  not  yep.  clear  to.  me  Mr.  y^a^ep^Qj^rm 

mal  yield  'thble.  . -T>.'  ^  L--  team  ^sw&ixc 

Munger  -  They  would  cover  a  representation  over  large  areas 
of  the  kind  of  stands  which  we  may.  emecr.  to,  gfiXpandeaw  management 

rv'_.  >.■  TArT  3  ■>£*-.  3»Ci  j-’.  "  i-~  —  i  ■  it  ~ ».— •  *  -'--a-  -  ■*•  * 

!.v>0v7£ 


•*  » . 


"well 


>  -vr  C-  s/..i  *.  A  iv  -»  V  W  ■'•«'  ■» 


Choice  of  Yield  Tables  from  the  Standpoint’" of 


i. :  .■ 


1- 


-O- 


v-  *•  i  r  -» 
, ..  -  *V»*- 


Administrative .Heeds 
ec tin's  bo .Croton  . .  a ar.v  .  •  *• 

_ Si  or  9  -w4  nX’Vor 


*  ft-  .r  ;  .•vr-, 

#g#_  -<*/  X  *  h>  V/  V- 


in  Hatioi 


second,  ag^  Q3g^ip  othe.n  words,  what 

should  the  “  :*-.* -1  •.  •  a'  ’^dziu:  s 


.  -i 


years  old,  following  the  188S  fire,  or  10  year. s  old,  following  the 
1910  burn-,  There  are,  of  course,  other  immature  age  classes  repre¬ 
sented,  some  60  to  80-year  stuff,  and  a  good  deal  of  100-year  old  tim¬ 
ber  just  approaching  maturity,  but  the  10-y ear-old  and  30-year-old 
classes  predominate,  covering  whole  mountain  sides  or  whole  drainages 
with  a  uniform,  dense  growth  of  even  age. 
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The  same  condition  mist  he  true  of  the  Douglas  fir  region  in 
District  6,  and  of  all  the  lodgepole  region. 


In  working  one  the  annual  cut  for  management  plans,  the  pres¬ 
ent  tendency  is  to  discard  all  formula  methods  or  other  over-refined 
calculations,  ard  allot  the  present  mature  timber  plus  the  estimated 
yield  at  maturity  of  the  intermediate  age  classes  over  the  period 
when  the  predominating  30-year  class  is  ready  to  cut.  This  is  a 
simple  and  satisfactory  method,  and  easily  applied,  provided  it  is 
possible  to  predict  yields  at  or  about  the  rotation  age. 

The  information  secured,  as  a  basis  for  sevei^l  recent  manage¬ 
ment  plans  in  District  1  consists  of  a  couplets  age  class  and  type 
nip.,  md  a.>  e  gimte  of  the  timber  of  merchantable  si  ze  by  types  and 
age  class.  Nothing  is  obtained  for  the  younger  age  classes  except 
type  and  age. 

The  important  thing  which  is  needed  is  a  determination  of  what 
these  big  areas  of  even-aged  young  growth  are  going  to  yield  at  or 
around  the  rotation  age.  Yield  tables  are  5  itended  to  furnish  this 
information  and  the  question  is,  what  kind  of  yield  tables  will  give 
the  answer  most  accurately  and  with  the  least  amount  of  work  in  ap¬ 
plication  of  them?  . 

Normal  yield  tables  furnish  a  st-  :dar&  of  measurement-  based 
on  fully  stocked  stands  divided  into  tbi.ee  to  five  site  classes.  It 
is  obvious  that  to  apply  normal  yield  ables  to  natural  stands  as 
they  run,  it  is  necessary  first  to  d--  L.de  those  natural  stands  into 
site  classes  to  correspond  with  the  yield  tables,  and,  secondly,  to 
secure  sufficient  basal  area  or  other  measurements  to  determine  the 
departure  from  normality,  and  thus  secure  a  reduction  factor  to  apply 
to  the  normal  yield  tables. 


This  means  work  and  expense.  It  means  a  detailed  cruise  of  all 
the  young  growth  area  to  classify  sites  and  to  measure  sanple  areas. 

If  tr  ic  aii  easier  ard  iu :  z  as  accurate  or  more  accurate. way  to  get 
a.  w I*--.-,  we  want,  way  not  u*e  V;?  /regional  empirical  yield  tables  are 
no  answer  at  leasv-  .:cr  the  time  being,  while  we  are  making  our  first 
rough  plans. 


T  'C:  -3  e  ?e  in  District  1  while  sections,  sometimes  even  whole 
tewnsMj,  •  or  even-aged  timber  100,  .  0  or  140  years  old,  which  have 
C0‘  (  are sul i  of  past  fires,  -md  which  cover  the  Mils  without 

a.  u  .'iisv  '.rbed  by  cutting  or  fire,  and  representing  the  natural 

■grown  n° /er  these  areas.  These  are  like  vast  areas  of  young  growth 
^  °eSn  esta^lished  in  a  similar  way  after  later  fires.  It 

s  re?..,  onap^  c  r,c  r^suae  that  if  a  series  of  yield  plots  are  taken 

mec  -  i.,±'r  ..re  k  bottom  to  ridge  top  over  several  representa- 

ve  arte.  o..  c  in  agod  timber,  that  the  average  yields  obtained  on 


these  plots  wiV1  fn-T-Ty  «i c '•».•  lv  the  yields  w>icb  .mry  he  ex¬ 

pected  on  simular  areas  of  ev engaged  young  ^i-o./th  of  the  same  forest 
types  in  t-ie  same  region.  In  other  words,  the  degree  of  stocking 
and  percentage  of  good  and  fair  shoes  in  the  younger  age  classes  will 
avorr.ge  close  to  the  measured  plots  in  the  older  age  classes  which 

have  been  established  in  a  similar  way  after  extensive  fires-. 


Such  empirical  yield  tables  would  often  be  applicable  over  per¬ 
haps  three  or  four  forests.  For  example,  one  set  of  such  tables  for 
the  white  pine  type  could  be  applied  over  the  Coeur  d’Alene,  Kaniksu, 
Pend  Oreille,  Kootenai  and  Cabinet  Forests,  and  another  set  to  the 
Clearwater  and  St.  Joe,  without  too  great  a  factor  of  error.  It  is 
probable  that  actual  averages  of  yields  which  have  been  obtained  over 
considerable  areas  will  be  a  closer  prediction  of  yield  of  similar 
large  areas  of  young  growth  than  could  be  cb banned  through  the  use  of 
much  more  intensive  methods  of  classifying  the  young  stands  into  site 
qualities,  measuring  basal  areas,  and  deriving  a  reduction  factor  to 
apply  to  normal  yields  which  would  probably  be  ICO  to  150  per  cent 
higher  than  average  yields* 


If  rotation  is  based  on  the  culmination  of  mean  annual  growth 
it  is  possible  that  empirical  yield  tables  based  on  average  stands  as 
they  exist  will  give-. a  truer  figure  than  a  curve  based  on  fully  stocked 
or  normal  stands* 


My  conclusion  is  that  regional  empirical  yield  tables  for  even- 
aged  stands  are  of  more  value  for  immediate  application  and  use  in  the 
management  of  the  national  Forests  -than  normal  yield  tables s  and  that 
thdy  should  be  given  .precedence*  There  is  the  further  .advantage  that 
the  preparation  of  empirical  tables  will  serve  to  locate  suitable  stands 
and  afford  much  valuable  information  to  be  subsequently  used  in  the 
construction  of  normal  tables. 

Aside  from  use  in  forest  management  plans,  there  is  another  im¬ 
portant  need  for  information  on  yield,  that  is  in  connection  with  en~ 
c aoragement  of  private  forestry.  If  we  are  trying  to  interest  timber 
owners  in  the  Douglas  fir  region  or  the  white  pine  region  in  Idaho  in 
the  possibility  ox  practicing  forestry  on  their  lands,  the  first  ques¬ 
tion  which  is  going  to  be  asked  will  be,  ** If  I  cut  my  timber  in  such 
a  way  as  to  reproduce  it,  and  protect  that  reproduction  from  fire,  how 
long  will  it  take  to  produce  merchantable  timber,  and  what  yields  can 
I  expect?”  Empirical  yield  tables  for  the  region  will  come  a  lot 
nearer  answering  that  question  satisfactorily  than  normal  tables.  In 
the  first  case  we  can  sayv  ,!Here  are  yields  which  have  been  actually 
produced  over  large  areas  of  average  land  as  a  result  of  natural  repro¬ 
duction.  If  your  holdings  are  about  average  you  can  confidently  ex¬ 
pect  these  yields.11  On  the  other  hand,  we  give  him  a  set  of  normal 

yield  tables  for  three  to  five  site  classes,  and  tell  him  to  take  his 
choice*  and  further,  to  make  such  reductions  as  he  sees  fit  for  varia¬ 
tion  from  normal  stocking.  There  isn’t  any  question  as  to  which  is 
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the  more  satisfactory  answer.  When  the  timber  owner  has  his  young 
stands  established  and  wants  to  do  some.clo-ser  calculation,  it  wiij. 
he  time , enough  to  give  him  the  normal  yield  tables.-. 

Show  -  With  the  general  policy  of  partial  cutting  in  the  Sierra 
forests,  growth  prediction  is/ the  most  important  question  on  which  in¬ 
formation  is  desired.-  Stands  will  he  essentially  even-aged  following 
the  next  cut.  The  average  best  stands  that  were  found  to  exist  in 
even^-aged  forests  were  used  as  a  basis  for  -the  California  yield  tables. 
Normal  yield  tables,  meaning  average  best.,.. meet  the  needs  in  Califor¬ 
nia' both1  from  the  standpoint  of  the  operator  and  the  forester  which  are 
as  follows:  '  (1)  In  present  uneven-aged  stands  growth  prediction  fol¬ 
lowing' the  first  cut  and  (2)  normal  yield  tables  for  use  following  the 
■second  cut o  .  .  ..  • 


Behre  -  There  is  a  difference  in  the  views-  relative  to  the  em¬ 
pirical  yield  tables  as  brought  out  by  Bates  and.  Koch;  It  is  possible 
that  the  .empirical  yield  tables  may  be.  just  as  low. -as  normal  yield 
tables  nay/be -high,  We  should  set'  a  standard  which  will  give  satisfac¬ 
tory  average- yields.  In-  so  far  as  possible  we  should  'strive  to  get 
tables  wMch’ will  eliminate  necessity  of  making  corrections.  Average 
stocking  instead  of  basing  tables  wholly  .-upon  fully  stocked  stands 
would  probably,  be  .desirable.  There  i.s  a  decided  need  for  a  compromise 
table  which  w-il-1  .eliminate  the  ..need.. for  correction  factors  with  the 
future  need- tending  toward  future' need  for  normal,  yield"  tables. 


Frothingham 
constructing  yield 
plots  into  five  cla 


-  At  the  present  we  are- Integra txhg  yield  tables, 
tables  the  possibility  was  triad  out  of  dividing 
sees  of  stockings  It  is  thought  that  ultimately 


this  proposal  has  some  merit.' 


In 


Forbes  -  How  did  Err  Monger  arrive' -at  -the  conclusion  that  the 
range  in  number  of  trees  per  acre  for  each  site. and  for  each  age  con¬ 
stitutes  normality?  . 

Munger  —  There  seems  to  be  some  difference  of  opinion  here. 

The. . number  of  trees  rather  than  volume  may  be  a  better  criterion. 

We  may  occasionally-.  .ha,V3  to  use  empirical  tables  a.s  a  temporary  ex¬ 
pedient  but  we  will  have  much-  more  use  for  normal  yield  tables.  We 
are  not  considering  stands  which  have  reached  maturity;  but  only  stands 
which  have  not  reached  maturity.  Within  certain  limits' the  number  of 
trees  per  acre,  is  fairly  -well  fixed  for  a  given  age  and  site. 

1-A-'  >'  ClapP  -  Mr.  Bates,  do-  you  regard  the  empirical  yield  table  as  a 
tenporary  expedient?..  -  ..  . 


-  Mt'e.s.  Yes.  We  will  be  gradually  working  toward  use  of  normal 
yield  tables,  ,  .  v  : .  / 


Pear  soft  — JHTe know  . the  cut  t  ing- '  cyCl  e  or  period  of  return.  - 
It  appears'  that for  a  lon^  time  we  fw ill  :have- to ’'content  ourselves 'with 
studies 'of"  growth '.a*f ter*  cutting..  f/fh.r&he.  South?  est'  we  haven»-t  the  mb-  _ 
teria-1  upon  which  to  base-  normal'  yield  tabled;5-’'  Some  localities  will 
need  eaupirical' yields  tables-;  ''others,  normal.  :•  There  is  a  distinct  need 
for  "both  kinds  of  tables*- *  ■’  *** 


Clapp  -  Mr.  Show,  what  are  ypu.goingmtbv-do  in  California  in 
connection  with  managements  plans'  now'  being  formulated? 

•  _ .■  1 1  v  ^  *  •  * . 

1  •  * ■  * . 

Show  -  The  immediate  problem  is.  one  TQf^gifowth'Jhe.dictiQyt^fo^  -  *’  w 
trees  reserved  in  first .^puttiing  of  original;  forest.  -''Tot  these  re¬ 
search  hae.  available  data,rbotdi:  on  growth  and  loss  by  death,  which  have  .  . 
been  secured  on- permanent  plots.  Thesp  % r eegiwill ^he  taken  in  30-50  '  ’  I*, 

years,  i*  e.  ,  at  second 'Addlfedaal' jrtftube  ‘then,  will  come  from 
trees  not’now Vmer^an-tablev:  espeq^al^y/Iarge  poles.  Similar  data  is 
furnished  for" them.  ***’  '  "  . 


:.o( 


Additional  -inf ofiration  is  secured  by  study  of  old  private  cut¬ 
tings;  this  is  generally  taken  by  technical  men  on  forests.  - 

s-  a  *'  -  • 

..—4  *  *  * 


*TO 


Bormal  yield  tabTeb-  for  even-aged :  stands,  are  wanted  by  Porest  -0vv 
Management  to  aid  in  figuring  annual- .yield  on  given  working  circle..  '  • 

•  . "  .  .i  .»  ^  *  -  '-<■*  “  ...  -  . 

^  ,  .  .  r  *  J  .  .  .  r  O  -«•  -  •  %  .  x  . 

Kittredge  -  The:  fife  types  start  as  essentially-  «v.eh- aged 
stands.  Both  even-aged  standi"  ahd  cte.hds.  should  be  recog¬ 

nized  in  the'  Lake  States.-  ~c:: 

Behre  -  The  problem  of  yields  in. 'many  aged  stands  is  much  more 
difficult.  A  yield;  table  for  even-aged  stands- may  be  applied  in  pre-' 
dieting  yields  from  uneven-aged  stands. 

Weidman  -  In  the  western  yellow  pine  type  where  there  is  little 
or  no  annual  growth  there  is  little  use  for  a  yield  table  until  the 
timber  is  cut.  V  .  . 


Koch  -  Administrative  officers  ,,nhpp.ld  -be  able  to  look  to  the 
Branch  of  Hesearch  for  yield  tables  foxx.3jiaeyin  making*  management  plans. 
Heretofore,  Research  has- no t^ carried.  i,ts, work  ;to  a  logical ,  conclusion  - 
to  the  point- where  it  can  be -giVen  practical -application.  . .  -  : 

y  *  *  •  ;JJL  .  S  \ 


,  "•*  ‘  -V*  v 


lounger  -  In  the  last  3.  yearS:  the  Pacific  iforthwest ‘ lias  made  3 
working  plans  based  on  Hanzlik’s  studies  on  the  Coast,  and  Weidman* s 

#  **  f  f"  ^ 

studies  in  eastern  Oregon.  ~ 
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-  r  Punning  —  Research  spent  cpn.siaeio.'Li o.  or*  Lassen  work¬ 

ing  circle  gathering  data  for  growth  prediction.  These  data  wefe  used 
in  formulating  the.  management  plan,  _  ‘  * 


ro  » ,,  Dana  „,y.  Foge.st .  ^.pagement,  ought  to  collect  more  data  that  would 
-haK5f.JUse  ;to  Re's.e^nch .  iii'  i,tTs .  job  olf 'provi ding  Roi'est  Management  with 
b^siq  information,'  Cooperation  on' somewhat  t-liC  same  basis  as  that  be¬ 
tween  •Operation  and  Research  in  fire  studies  would 'be  mutually  bene- 

k*  '  *  V.  .  ij  y  A  #  * s  *  .  ,  '  ?  ,  *  •;  4  > .  - 

ficial*  We  have  what  might  be  termed  empirical  records  -  showing  the 
volume  which  is  actually  being  utilized  under  present  standards;  -  and 
normal  records  -  entire  volumes  if  utilization  is  complete',’--  There  is 
alsp. need  for  both  ^empirical  and  normal  yield  tables.  The  construc¬ 
tion  of  empirical  yield  tables  is  largely  an  administrative  job,  but 
making  normal  yield  tables 'with  their  site  ramifications' is  distinctly 


a  Research  job,  ....  _  r 

’  1'.  -  i?: ••  #-f  .  r*".T'.  .  .  . 

,.'3ehre  -  What  is  an  empirical- yield  table  for  an  uneven-aged 

.stand?*1'*'  .  >•  -  *■ ' 

*  *  t  ■*  -  i,  ^  ;  -  /  *  ,  >  /  «_ ‘  # 

.*  *  -  ..  ^  ^  .  , 

.Monger  -  An  empirical  yield  table  for  uneven-aged- stands  if 
plotted  on  cr6Ls3-Sec'tion  paper  is  a  straight  horizontal  line. 


Behre  -  What  we  are  trying  to  express  by  normality  is  the  pro¬ 
ductive  capacity  of  the  land,  normal'  tables  are  designed  to  show  this. 
Should  not  be  the' maximum  but  the  average-  best •  .  .  * 


. ^  Clapp  -  The  situation  is  at  best  complicated.  *  We  will  gain  by 
not  making  it  too  complicated.; y'- 

,  r  r.  Kjttrddge  -  We  have-  •recognized  two  or  three  different  kinds  of 
yield  tables.  There  fs  a  difference  ih  the  amount  of  time  and"  labor 
involved  in  the  construction  of  the  two*  kinds-  of  tables.-  If?: empirical 
yield  table  data  can  be  cqllected  at  the  time  the  timber  survey  is 
made,  the  enpirical  table's  will  not  be  so  expensive,  But  if  all  the 
original  data  must  be  collected  independently  the  normal  yield  table 
will  prove  to  be  the  cheaper,  '  •  -  '  -  '  sr--. 


*  A-  ~  ,  .»  . 

Forges  -  .If  we  are  going  to  get  data  for  both  kinds  of  tables  we 
should  aim  to  "get  them  at  the  same  time  and  see  that  they  are /properly 
correlated. 


•v',.-  •'  -•  -  -  Yield  Table's  for  Even-Aged  Stands 

.  .  .  Thornton  T.  Manger  •  -  •  •  ' 

Unnecessaiy  to  leview  here  the  fundamentals  of  yield  table  pro¬ 
duction  which  are  set^ forth  in  any  text-book  and" are  nbn-controversial 
and  generally  accepted.  Only-  those  points'  most  open  to  question  will 
be  touched  upon.  The  most  important  question  in  yield' table  discus¬ 
sion  is  whether  normal  or  enpirical  tables  are  wanted.  That  has  been 
covered  under  the  preceding  topic. 
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Yield  tables  for  even-aged  stands  will  v  penally  be  prepared  by 
the  Baur  method  -  selecting  and  measuring  a  large  number  of  sample 
plots  in'  stands  of  various,  ages  and  on  several  sites.  More  and  more 
it  will  be  possible  to  check  normal'  tables  from  the  records  of  perma¬ 
nent  plots#  :  ■'  •'  :  Jv.-c  r?, . *•;  t  . 


Selection  of  Plots 


If  normal  tables  are  in  preparation,  care  must' be  exercised  in 
the  field  in  the  laying  out  of  the  sample  areas.  The  stands  measured 
mast  be  fully  and  uniformly  stocked  but  representative  and  not  extreme. 
Avoid  small  plots;  those  of  one  acre  or  larger  are  recommended  for 
stands" past  half  their  notation  age.  Farther  culling  of  the  plots  in 
the  office  is  desirable.  Those  plots  from  a  given  tract  which  depart 
widely  in  their  degree  of  stocking,  as  shown  by  basal  area  or  volume, 
from  the  average,  should  be  thrown  out.  Horizontal  measure  should  be 
used  on  sidehills.  ■ 


Site  Classification 


Tentative  classification  of  site  should  be  made  in  the  field. 

Final  determination  should  be  made. according  to  total  height  of  domi¬ 
nant  and  dodominant  trees  after  plotting  data  in  office.  Some  compre¬ 
hensive  system  of  site  classification  of  nation-wide  application,  as  pro¬ 
posed  by  Sterrett,  seems  a  desirable  goal. 

Age  ,  ' 

•  *  f.  •  •  *  *  •,  > 

For  yield  table  purposes  the  age  of  the  stands  measured  should  be 
taken  as  the  average  age  of  the  dominant  and  codominant  trees. 

Unit  of  Area 

It  should  be  the  universal  practice  to  express  all  statements  in 
yield  tables  on  an  acreage  basis,  regardless  of  the  size  of  the  plots<, 

Number  of  Trees 

As  now  customary,  the  number  of  living  trees,  regardless  of  size,  .. 
should  be  given  in  the  table.  It  may  be  desirable  also  to  have  a  column 
for  the  number  of  living  trees  above  merchantable  diameter.  If  the 
stand  is  pure,  according  to  definition,  the  incidental  species  in  mix¬ 
ture  may  be  thrown  in.  with  the  major  species.  Otherwise  they  must  be 
cared  for  in  separate  columns. 
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Diameter v  Height  and  Basal  Area  ^  ■  - 

Columns  will  ce  provided  to  shm*  the  average  diameter,  average 
total  height,,  and  basal  area  both  for  all  the  living  trees/ xor  only 
those  of  merchantable  size,  or  only  those  in  the  main  ssand. 


Pubic  Vo lurae 

General  practice  to  incln.de  in  all  standard  yield  tables  the 
cubic  volume  of  the  entire  stems  of  all  the  living  trees,  exclusive  _ 
of  limbs  and  bark*  This  is  most  important  and  should  be  a  part  of 
every  normal  yield  table,  for  cubic  measure  of  all  trees  is  the  only 
reliable  index  for  comparison,  or  for  scientific  record,  practice  not 
now  consistent  from  region  to  region.  Suggest  for  ail  conifers  consid¬ 
ering  all  trees  2.811  and  over  in  D.B.H. ,  computing  their  volumes  on  the 
bns_s  of  8  or  10  feet  sections,  and  considering  the  tip,  if  net  great¬ 
er  than  4  inches  in  diameter  at  the  bass,  as  a  cone,  and  disregarding 
a  stump  the  height  of  the  tree*  s  diameter.  Cubic  foot  volume  tables 
should  be  made  accordingly. 


Board  loot  Volume- 

Foresters  as  well  as  lumbermen  think'  in  terms  of  board  feet  and 
are 'likely  jt  continue  to  do  so*  Hence  there  is  demand  that  yield  tables 
be  expressed  in  board  feet,  poor- as  this  unit  of  measurement  is  for  scien¬ 
tific  work.  This  involves  many  problems.  It  is  going'  to  be  difficult 
to  get  unanimity  of  practice.  Standards  of  present  utilization  vary 
between  regions*  Some  foresters  want  to  make  the  tables  shew  the  yield 
that  may  be  obtained  under  prospective  very  close  utilization.  Others 
want  to  hold  it  down  to  current  practices  Some  want  to  employ  the  In¬ 
ternational  Rule;  others  stick  to  the  Scribner.' 


Since  the  cubic  foot  yield  column  gives  the  absolute  total  amount 
of  wood  volume  produced,  which  can  be  converted  at  any  time, to  merchant- 
able  yield  according  to  any  standard  utilization,  the  board  foot  yield 
is  chiefly  for  temporary  or-  local  use  and  should  be  expressed  In  terms 
of  readily  under  stood  and  accepted  practice*  Leave  out  of  the  calcula¬ 
tion  of  board  foot  yields  the  uncertain  variables  that  depend  upon  proph¬ 
esy".,  This  makes  ic  more  conservative  and  safer  for  immediate  application. 
I  recommend  that  Forest  Service  yield  tables  5;n  stating  the  predicted 
vaa/.es  m  board  feet  use  the  Scribner  Buie,  which  is  the  present  accept¬ 
ed  standard  for  the  country.  that  they  assume  utilization  which  is 
cioe'u  yes  net  much  beyc-.  f  the  present  most  intensive  practice.  I  do 
not  believe  it  practicable  to  try  to  make  these  standards  of  utilisation 
uraxerm  from  region  to  region.  Inter  regional  ccmpnri  sons,  must  bo  made 
from  the  cubj.o  foot  columns.  Douglas  lir  and  redwood  will  not  nave 
the  same  standards  of  utilization  that  eastern  white  pine  will.  Why 

assume  that  they  do?  Let  each  table  fit  the  region  it  was  prepared  for 
rather  than  some  remote  region. 
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Thinnings 


Tables  prepared  at  present  for  mo et .  regions  will'  hot  assume  that 
thinnings  will  be  made/ but  wherever.,  it;  may.  be  done  an  effort  should  be 
made  to  get  a  record  of  the  amount:  of  wood  .volume  that  is  lost  by  sup¬ 
pression  and  death  or;  accident.  This  is  possible  In  the  case  of  perma¬ 
nent  sanple  plots,  where  the  amount  of  material  which  dies  between 
periodic  measurements  can  be  recorded;  and  if  yield  tables  are  made 
from  such  data,  columns  should' be  provided  to  show  the  woo’d  volume 
that  is  not  realized  in  the  final  crop,  but  might  be  -salvaged  if  thin¬ 
nings  were  raa.de*..;:  .  .  .  ■ 

•  ,  * .  •  ’ 

Shew  -  What  would  be  the  basis  for  rejection  of  plots? 

.  r  ‘  ,  -•  .* 

4  1  ‘  x'N  4  ‘ 

M*  rag  or  -  To  determine  the  standard  for  the  rejection  of  erratic 
ploLs  tne  permissible  deviation,  in  per  cent  from  the  average  should  'be 
slightly  in  excess  of  the  range  within  a  given  site  and  age  class* 


The  range  of  ages  permissible  in  a  plot  is  dependent  on  the  habit 
of  the  species  as  to  whether  establishment-. . of  reproduction  takes  place  ; 
gradually  or  over  a  very  brief  period.  \;,i  :/  • 

McCarthy  -  Why  include  stump  in  cubic  volumes  if  limbs  and  bark 
are  excluded? 

Manger  -  I  would; npt  insist  on  inclusion  of  .stump. 

ffrothinghara  Should  bark  be,  included?  •/,•„*  ... 

■  ,  ,  '■  ‘  i 

’  .  •  :  -  •  *  W« 

Behre  -  Bark  can  usually  be  espressed  as  a  percentage  of  the  wood 
contents.  7/her e  taper  tables  are  used  vo homes  inside  bark  give  more 
consistent  results.  •/  . 


Yield  Tables  for  ;Mjany-Aged  Stands  -  '" 

*  :V  Hermann  Hrauch  ’ 


. „ 


Basis 


r 

V 


’  •*,  s  t 

V  Vt 


Diameter,  not  age*  Cannot  .segregate- age  classes.  Growth  of 
average  trees  applied  to  stand  table,1'  Acreage,  basis  unreliable. 

When  Required  ry/i  ; 


ae^ui^ed.  for  all  forests  managed  under  selection  system,  whether 
they  are  naturally  e/en-agad'  or  not*.  1  ->AV.  •- 


Methods 


(a.)  Temporary  plots 

1.  Stand  table  -  Strip,  surveys,  be.sifc,^ ..  ? ,  •.  v  • • 

2. ‘  Mortality  factors  -  logging,  lightning, ...windfall ,  insects, 

all '  difficult  to  predict.  ,  ftair .  estimate’  can  he- made  of 
'losses  due""to  suppression.  ,  ._  ,  ...  ••  ■;  . 

3.  Determination  of,  grow fh  after  cutting  -  'difficult  to, 

find  areas  with,  representative  trees.,  or; methods  ef 
cutting.  Also  difficult  to  apply  values  becai.se  • 
not  all  trees  are  affected  alike* 

4.  All  steps  involved,  in  method  subject  to  ergor. 

5.  Application  to  western  yellow  pine  stands  in  Southwest, 

Can  probably  predict  yield  of  even-aged  .groups  with 
fair  degree,  of  accuracy*  Use  o:f  accretion  borer  for 
“  determining  age*  .Yield  .determined  by  conparison  with 
~~l"  older  groups. 

,  -  *.X  *,  *  «  ■  •  •  1  ‘ 

(b)  Permanent  Sample  Plots  ■  "  "  4.  <  .  ■■  •  r,  *  ;■ . 

’’  -  V  *  »  .w„».  ’  *  -  ..'*■'*•  .  t 

. .  v  •  •  .  *  •  *  •  4 

1.  Stand  table  as  for  temporary  plots. 

2.  Growth  of  average  trees  ..and  mortality,  data  -frpm,.p errnanent 

'  sample  plots. ' 

3.  Accurate  results. 

( c )  Method  Applied’  to  Western  Yellow  Pine  in  Arizona 

1.  Volume  and  increment  of  average  trees  based  on  intensive 

.plots  -  accurate  data. based  on  fractional  diameters  and. 

^  ■  •  ••  •»  •  *4.  '• 

nearest  foot  in  height- volume  table  .'interpolated  accord¬ 
ingly  (graphic  table).  *  • 

2.  Volume  and  increment  curves. 

(a)  Basis  and  method  of  construction. 

(b)  Principles  of  curve,  drawing..  ... 

3.  Stand  and  mortality  da  tat  from'  extensive  plots* 

4.  Growth  of  average  trees  applied  to  stand  table  to  secure 

increment  -  mortality  subtracted,  volume  new  trees  added. 

5.  Determination  of  increment  by  diameter  classes  permits 

analysis  of  growth  which  is  otherwise  impossible* 

6.  One  great  chance  for  error  in  results  is  that  present 

volume  table  may  not  apply.  Form  of  stems  change  after 
part  of  stand  is  cut;  therefore  necessary  to  construct 
new  volume  tables,  based  on  cut-over  r.nstead  of  virgin 
stands. 

7.  Questions 

iiow  will  data  for  volume  table  be  obtained  except  by 
climbing  trees? 

Is  dendrometer  feasible? 
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£b u ■  *  I'he  preparation  of  stand  tables  fcr  the  application  of 
further”  dUita'  is  a  function  of  forest  Management.  -Research  should  fur¬ 
nish  only  the  basic  data  on  growth.  Are  extensive  plots  justified? 

Pearson  -  The  extensive  plots  are  intended  primarily  to  supply 
.data  on  merchantability  (?)  and  furnish  a  better  representation  of 
larger  trees  than  the  small  plots  give.  _  1  ’  .  . 

Forbes  -  For  growth  prediction  'data  it  is  unnecessary  to  corre¬ 
late  individual  tree  growth  with  area. 

-  .  Korstian  -  In  southern  white  cedar,  a  marked  correlation  has  been 
found  between  crown-height  ratio  and  form  quotient* 

•  McCarthy ' -  is  diameter  growth  at  breast  height  a.  fair  indication 
of  volume  growth? 

Behre  -  The  use  of  form  class  volume  tables  would  probably  meas¬ 
ure  changes  in  form  due  to  cutting. 

'*  1 .  Kit tr edge  -  Since  extensive  stand  table  data  are  used  in  applica¬ 

tion  of  yield,  tables,  small  changes  in  form  may  be  consistently  disre¬ 
garded,  *  ,  .  .  ’  .....  ! 

Frothinghan  -  In  the  southern  Appalachians  individual  tree  growth 
has  been  used  as  a  basis  for  growth  predictions.  Average  height-diame¬ 
ter  curves  for  dominant  trees  of  several  important  species  based  on  sites 
were  prepared.'  Probably  only  2  or  3  decades  in  advance  should  be  pre¬ 
dicted.  ' 


McCarthy  -  Paper'  companies  in  Canada  have-  been  using  a  strip  meth¬ 
od' combined  with -circular  sample 'plots  at  fegalar  intervals.  A  tree  is 
biased- at  the  center  of  the  sample  plots  with  the  intention  of  return¬ 
ing  -for-  future  measurement,  the  mortality  factor  is  determined  from 

the  strips  and  plots,  ' 


Behre  -  In  the  South,  Chapman,  proposed  using,  growth  predictions 
from  individual  trees  by  diameter,  height  and  crown,  classes..  The  crown 
classes  are  based  on  crown  height  ratios.  Sample  plots  were  used  as  a 

check.  .  .  ,  .  ....... 


Monger  -  The  average  annual  growth-  in  board  feet  per  acre  as  de¬ 
termined  from  increment  borings  in  old  cuttings  have  been  applied  by 
the  use  of  stand'  tables. 


McCarthy 
all --age  J.  stands 

ci oment  be v lugs 
analysis  would.b 


-  The  large  number  of  variables  encountered  in  mixed 
in  several  sites  makes  it  impossible  to  take  enough- in¬ 
to  properly  represent  all. the  variables..  Complete  stem 
e  too  laborious. 


Pearson  -  Permanent  sanple  plot  records  are  kot  cf  sufficient 
length  to  permit  predictions  of  growth  for  as  long  As  40  or  50  years  in 
advance.  s 


Yield  Taules  for  _ Stands  of  Jhxod. 

‘  3.  "H  . : 'iVotMngkam 


0  outdo  sition 


1 ,  Delation  of  Species  to  Yield 

Many  species  with  which  we  shall  have  to  deal  in  yield  taoles 
are  nongregarious  or  not  markedly  gregarious.  The  acknowledged  advan¬ 
tages  of  mixed  forest  point  to  the  future  development  of  these. 

Assuming  other  conditions  equal,  each  species  has  its  character¬ 
istics  of  growth  which  will  differentiate  the  yield  of  pure  stands  of 
the  species  from  that  of  any  other  species.  Ho  one  yet  knows  exactly 

what  the  differential  is  “between  any  two  species;  there  are  too  many 
disturbing  factors  involved  and  no  definite  standard  for  comparison. 

In  determining  the  differential  between  two  species  under  exactly  sim¬ 
ilar  growth  conditions,  an  identical  system  of  management,  exactly  ap¬ 
plied,  would  "have  to  be  assumed. 

.  ■  i 

The  differential  between  species  of  widely  dissimilar  growth 
character  will  obviously  be  greater  than  that  between  species  of  sim¬ 
ilar  character.  On  Sites  fitted  for  either,  tolerant  species  will  pro¬ 
duce  heavier  yields  than  intolerant,  at  biological  maturity.  Mixtures 
of  intolerant  and  tolerant  species  will  produce  greater  yields  than 
pure  stands  of  either. 

2.  Relation  of  Stocking  to  Yield 


Marked  differences  in  yield  between  so-called  flwell  stocked,” 
natural,  pure,  even-aged  stands  of  the  same  species,  age,  and  site  are 
commonly  noted  in  yield  table  construction,  A  common  practice  is  to 
throw  out  arbitrarily  sample  plot  yields  which  depart  beyond  a  stated 
limit  from  the  graphic  average  for  the  site.  If  volume  per  unit  area 
is  a  function  of  leaf  surface,  the  reason  for  radical  departures  must 
lie  in  differences  in  amount  or  activity  of  foliage  which  have  escaped 

observation  in  comparisons  of  stands  having  apparently  closed  crown 
Cviver,  Vo  standard  of  normality  has  yet  been  set.  The  standards  used 
in  yield  tables  have  been  arrived  at  by  graphic  averaging.  This  groups 
stands  of  gre^t  with  stands  of  lesser  stem  density,  with  corresponding 
differences  in  average  diameter. 


% 

Consistent  Accuracy  Justifies  Yield  Tables  for  Mixed  Stands 


averagij 


The  variations  in  site  and  stocking  which  necessitate  graphic 
■ing  or  plots  for  pure  stand  yield  tables  justify  similar  methods 
foi  mixed,  even— aged  stands,  at  least  when  coimposed  of  species  which 
resemole  each  other  in  growth  character.  The  theoretical  objections 
previously  noted  remain,  but  practical- accuracy  within  limits  set  by 
numerous  variables  justify  yield  tables  for  even-aged,  mixed  stands 
of  species  relatively  similar  in  growth  character.  It  is  possible  that 
these  limits  extend  farther  than  we  realise.  * 
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4.  Extension  of  Yield  Tables  forjvlixed  stands  by  Means  of  Standard 
Si  t  c  Cla  s  si  flea':  icn 

By  using  a  single  series  of  sites  Eased  upon  height  growth,  yield 
tables  nay  be  extended  to  cover  not  only  mixed  stands  but  stands  with 
a  considerable  degree  of  complexity  of  mixture.  They  may  even  be  ex¬ 
tended  tc  accommodate  very  different  species,  such  as  yellow  poplar 
and  chestnut  oak,  growing  in  practically  pure  stands.  Such  tables 
may  be  considered  expedients,  taking  the  place  of  more  precise  species 
yield  tables,  but  in  the  Southern  Appalachians  they  are  filling  a  very 
useful  purpose. 

5.  Examples  of  Yield  Tables  for  Mixed  Stands 

a.  Second  growth  hardwoods  in  central  New  England. 

Spaeth* *  concludes  that  "in  spite  of  wide  variation  in  percent¬ 
ages  of  species  in  mixture  (red  oak,  red  maple,  hard  maple,  gray  birch, 
paper  birch,  yellow  birch,  beech,  chestnut,  basswood,  poplar,  white  ash,  and 
others),  for  a  given  age,  site,  and  density  the  volume  in  board  feet, 
cubic  feet,  and  cords  is  constant." 

b ,  "  Southern  upland  hardwoods"  in  the  Southern  Appalachians 

Yield  tables  based  upon  plots  obtained  in  Maryland  and  southward, 
mostly  by  Ashe  and  Besley,  representing  different  types  and  mixtures. 
Heightage  site  curves,  previously  prepared  from  independent  data,  used 
in  assignment  of  plots  to  site  and  general  coordination,  Eive  sites, 
representing  conditions  from  moist  cove  (yellow  poplar,  hemlock,  etc.) 
tc  dry  ridge  (chestnut  oak,  scarlet  oak,  etc.).  Assignment  to  site 
classes  based  upon  average  age  height  of  normal  dominant  trees  of  pop¬ 
lar,  red,  black,  chestnut,  or  scarlet  oak,  or  chestnut.  Chestnut  oak 
used  only  in  chestnut  oak  type.  Plots  first  assigned  to  site,  then 
cubic  foot  volumes  p?.ot ted,  separated  into  five  classes  by  B&ur  method, 
and  each  class  graphically  averaged.  The  five  classes  made  to  conform 
as  far  as  possible  to  height-site  assignments  of  plots.  Analysis  of 
plots  as  to  type  and  number  discarded  because  they  fell  in  a  higher  or 
lower  class  by  volume  than  by  height: 


.  %,vr 

* Spaeth,  Nelson,  1920.  Harvard  Eorest ,  Bulletin. NO.  2, 
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lb  mb er  of  plots 


Type 


Total  used  %  discarded 

Volume 
Low  High 


nil  types 

370 

r-\  r*\  r~ 

&  jO 

79 

50 

27 

Chestnut  less  than  50  per 

cent 

51 

33 

65' 

7 

11 

Chestnut  gore  than  50  per 

/*-  r* 

U  Oi  x  e' 

38' 

76 

‘85.5 

9 

3 

Chestnut  oak 

- 

52 

51 

32 

5 

6 

"white  oak 

:: 

51 

42 

•  82 

'  t 

7 

.  2 

Red  oak  •  r. 

11 

a 

+/ 

82 

2 

- 

Black  oak  -  ■ 

45 

39 

86.5 

6 

- 

Scarlet  oak 

54 

37 

68.5 

13 

4 

Yellow  poplar 

8 

6 

75 

i 

1 

.Site  . 

Humber 
Total  , 

Discarded  ulots, 
di  scarded 

Volume  low 

by  sites 

Volume  high 

.11 

-  .  8  . 

8 

III 

•  .  52 

39  ..  t 

13 

IV 

17 

•<s 

w  . 

12 

Attention  is  called  to  the  relatively  srrall  percentage  of  plots 
thrown  out  as  under  or  overstocked  relative  to  the  graphic  average 
and  limiting  lines  for  each  site.  The  comparatively  small  number 
which  fall  out  because  of  high  volume  relative  to  height  age  is  also 
gratifying.  The  basis  of  exclusion  was  rather  severe;  plots  were- 


thrown  out  for  very  slight  discrepancies  between  site  by  height  and 
site  by  volume.  This  was  inconsistent  with  retention  of  plots  show¬ 
ing  wider  discrepancies  but  still  falling  in  the  same  site  class  "oy 
volume  as  by  height. 


Testing  consistency  in  this  respect  by  graphically  averaging 
data  plotted  by  total  basal  area  on  dominant  height  was  used  for 
an  incidental  purpose.  It  gives  promise  as  a  means  of  detecting 
abnormally  stocked  stands,  and- has  been  developed  by  McCarthy  in 
hi. s  yellow  poplar  study  by  use  of  cubic  volume  instead  of  basal  area. 

This  method  has  also  been  used  by  Horst ian  as  a  check  on'  stocking  of 
southern  white  cedar  stands- 


Show  -  .With  relatively  tolerant  and-  intolerant  species  ccmpo s- 
ing  the  stand  it  was  found  that  within  reasonable  limits  composition 
had  little  effect  on  total  basal'  area  and  volume. 


bora  -  Is  there  any  way  of  determining  just  what  portion  of 
the  total  yield  is  made  up  by  each  species? 

Protmngham  -  This  is  difficult  when  many  species  compose  the 

stand. 
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Report  ox  Committee  on  G-romth  of  Uneven- -Aged  Stands 


.-perma- 
mds 

raayur  easily- R&maiV-ettt 'plots  ^  tuc  sortie  of  these  sbppld 
be  .ostapli.3Aod; inwall  TggXan&'&o  study '-the  development  of  such  .stands. 


cent  of  normal  stocking:  it .  is  preferable"  to  place  emphasis  on  the  new 
growth  and  to  predict  -its  future  as  an  even-aged  stand,  rather  than  at¬ 
tempting  to  prognosticate,  .thej  future  of  the  older  trees  left. 

• »  •  •  *■*  * 

For  typical  imeyep-aged  pr „  .selection  -  for  east. g  containing  normal 
numbers,  of  mattif-e * ftre  05 ,  ' the  net  change  in  volume  from,  year  to  year  is 
nil..  Therefore  attention  should  be  directed  to  immature  or  understocked 
or  cut-over  stands „ 


-In  imnmture  °i  the  riSar  future  may 

be  prognosticated  on  the- basic  u^*^e:*^iameter  growth  rate  of  the  domi¬ 
nant  portion  of  the  stand.  ...  •;  ! 

,■  /.  »««■«.  •  •  ,*  •  v .  *  .  *  *  ■  •  - « *  i 


*  In  under  shocked  or  cut-over  stands  whose  present  stocking  is  10 
per  cent  or  more  of.  full  -  stocking  two  methods  of  approach  are  suggested, 
both  of ‘  which:  imply1' acknowledge. -of  the -rate-- of  growth  of  trees  in  'simi¬ 
larly  'under  stocked' stands.  The  first  method  involves  the  study  of  the 
rale  of  diameter  growth  of  trees  of  given  diameter  classes- or  other 
limited  groups*  and  the  direct  application  of  such  growth  rates  to 
stand  tables  for  the  area  to  be  prognosticated.  Thus  it  may  be  stated 
that  10” ,  12”,  14”,  etc.,  trees  will  become  lln  ,  13If ,  and  15u  trees  in 
a  given  number  of  years.  The  corresponding  c-hanges  in  height  should, 
of  course,  be  taken ''-'into  consideration. 


1  The  alternative  method  ie  to  -apply  the 'cubic  foot  increment' of 
similarly  stocked  stand's,  with  correctipnsi  fdr/  normal  morta?_-5uy,  to  the 
volumes  of  existing'  stands.  No  attempt  is  made  eo  prognosticate  closely 
the  rates  of  growth  of  trees  of  different  sizes,  the-  assumption  being, 
that  these  will"  be  much  more  variable.,-  gnd  will  change  more -cCef  inlteiy 
as  the  understocked,  stand  closes  up,  than  will  the  total  inn reft'eht  ''p'er 
acre.  The -latter,  however,  in  case  long  .periods  are’ considered,  will 
tend  to  work  back  toward  the  increment  rate  of  fully  stocked  stands 
which  should ^  therefore;,  be  known  as  a  guide.  In  attempting  under  this 
method  to  estimate  the  future  cut,  it  is  only  necessary  to  know  the  ap¬ 
proximate  sizes  of  the  largest  trees  which -will  then  be  available,  and 
in  which  the-,  to.  cal.  net  increment"  for '  the  period,  or  any  part  of  it,  may 
be  harvested.  ....  ~  * 


For  either  of  the  above  methods  of  computing  future  growth, 
the  basic  data  needed  may  be  obtained  from  permanent  sample  plots  in 

cut-over  areas,  or  from  temporary  plots  in  which  the  rates  of  growth 

are  determined  either  by  increment  borings  or  stem  analyses  cover¬ 
ing  the  period  since  cutting  was  done.  The  method  of  stem  analyses 
promises. .greatest  accuracy  in  the  matter  of  volume  increments.  Such 
plots,  or  more  extensive  areas,  may  also  serve  to  give  information  on 
normal  mortality  in  such  stands. 

G.  G.  Bates. 

R.  H.  V/eidman 
G.  A.  Pearson 
3.  H.  Frothingham. 

Report  of  the  Committee  on  the  Type  and  Use  of  Yield  Tables 


I. 

Importance  of  Building  Up  a  Series  of  Reliable  Yield  Tables 

for  the  Entire  Country 


The  discussion  at  the  conference  has  brought  out  strikingly  the 
dearth  of  satisfactory  yield  tables,  yet  the  need  for  such  tables  is 
very  apparent.  It  is  urged  that  means  be  taken  to  build  up  as  fast  as 
possible  a  series  of  yield  tables  covering  the  principal  even-aged 
forest  types  of  the  country,  these  tables  to  be  correlated  to  an  ac¬ 


cepted  slue;,  classification,  and  to  cover  both  National  Forest  and  pri¬ 
vate  forest  conditions, 


II. 


Definition  of  Even-Aged  Stands 

The  forest  growth  considered  in  this  report  includes  stands  con¬ 
taining  less  than  10  per  cent  of  normal  stocking  in  addition  to  those 
stando  which  have  started  within  the  period  of  a  normal  age  class,, 

Heavy  cutting  of  the  original  forest  will  result  in  stands  essen¬ 
tially  even  aged.  The  exceptions  to  this  are  stands  which  have  little 
merchantable  timber  or  which  have  so  definite  an  all-aged  character 
that  partial  cutting  is  most  practical. 


III. 

Dgfinition  of  Empirical  and  Normal  Yield  Tables 

.  .  ^pnaa's  Forest  Mensuration  pp.  395-397  gives  definitions  of 
empirical  and  normal  yield  tables,  which  concept  is  agreed  to  by  this 
ee.  ;  e  wish  particularly  to  emphasize  that  what  we  conceive 
indes  yield  ^-bles  for  American  conditions  will  show 
1  1  ''  d e  expected  from  present  well-stocked  immature 

Th®y  Wdl1  not  necessarily  indicate  the  full  potential  produc- 

st!nds!P  7  °f  h°  laDd  3S  European  tables  d0  for  Planted  and  thinned 
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Ma^or  Us e s  o f  Tabjlcs  Such  as  May  be  Prepared 

1.  to  determine  "best  rotation  age  for  management  purposes. 

2.  To  determine  permanent  sustained  annual  yield  for  long-time 
prediction. 

3.  To  have  data  for  private  owners  as  to  the  probable  yields 
from  practicing  forestry. 

4.  To  make  scientific  comparison  of  regions,  sites,  and  species. 

5.  For  short-term  prediction  of  the  immediate  yields  from  exist¬ 
ing  immature  stands. 

6.  For  appraising  immature  timber. 


V. 

The  Application  of  Yield  Tables  -  Both  Normal  and  Empirical 

Considering  the  above  uses  of  yield  tables,  normal  tables  only 
are  suitable  for  uses  1,  2,  and  4*  but  may  be  used  with  proper  correc¬ 
tion  factors  very  readily  for  uses  3,  5,  and  6*  Empirical  tables  are 
adapted  only  to  uses  3,  5,  and  6,  and  then  only  on  the  specific  tract 
for  which  they  are  made.  Empirical  tables  are  "experience  tables- 

and  are  not  based  on  the  laws  governing  natural  conditions,  but  on  the 
assumption  that  the  stand,  which  will  mature  in  the  future  on  a  certain 
area  will  be  a  duplicate  of  stands  which  have  developed  in  the  past.  By 
their  very  definition  they  are  proper  only  for  local  and  short-time  pre¬ 
diction  and  therefore  have  no  use  in  research  mensuration. 

All  tables  which  are  made  hereafter  by  the  Forest  Service  should 
conform  to  the  above  conception  of  normal  tables,  except  when  a  table 
for  immediate  and  local  use  is  needed  for  a  tract  for  which  no  normal, 
table  is  available,  in  which  case  the  making  of  a  so-called  empirical 
table  is  justified. 

VI. 


3road  Plan  for  Making  Yield  Tables 

It  is  the  feeling  of  the  committee  that  the  preparation  of  all 
normal  yield  tables  should  be  strictly  a  function  of  Besearch,  at  least 
to  the  extent  of  specifying  standards,  methods  and  procedure,  and  corre¬ 
lating  results,  and  ordinarily  to  the  full  extent  of  doing  the  field 
and  office  work.  The  preparation  of  empirical  tables  nay  or  may  not  be 

done  by  the  administrative  organization;  it  may  often  be  convenient  to 
do  it  in  conjunction  with  timber  surveys. 
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It  should  aiso  be  the  function  of  lies  ear  Oh  to  make  office  and 
field  investigations  looking  to  the  perfection  and  standardization 
of  methods  of  making  normal  yield  tables. 

The  details  of  yield  table  construction  are  being  considered  by 
the  committee  on  Standardization  of  Yield  Tables.  We  wish  to  suggest 
that  the  method  of  selecting  plots  deserrbed  by  Chapman  (Forest  Mensur- 
ration  p.  397)  fits  in  with  our  concept  of  normal  tables.  We  also  feel 
that  plots  measured  for  yield  tables  will  ordinarily  be  temporary  but 
we  urge  that  when  convenient  such  plots  be  marked  and  described  so  that 
they  might  be  found  a  decade  hence.  We  also  emphasize  the  need  of  a 
"skeleton  system"  of  permanent  plots  as  a  means  of  checking  and  supple¬ 
menting  yield  tables. 


VII. 

Site  Classification 


This  committee  is  in  agreement  that  total  height  should  be  made 
the  basis  of  site  classification,  in  accordance  with  the  general  rec¬ 
ommendation  of  Sparhawk* s  committee.  We  urge  that  the  Committee  on 
Yield  Table  Standards,  in  conference  with  the  Branch  of  Research,  pre¬ 
pare  standards  for  the  age  basis  of  height  measurements  for  purposes 
of  site  classification,  a  standard  number  of  sites  and  their  unit  basis 
for  difference,  and  a  system  of  coordination  between  regions.  The 
same  agencies  should  decide  upon  the  policy  of  subclassifying  sites 
according  to  mixtures  of  species,  etc. 

VIII. 

.  ••  <*  , ' 

Determination  of  Correction  Factor  With  Which  to  Apply 

Normal  Tables  to  Actual  Conditions 

As  is  generally  recognized,  in  applying  normal  tables  to  exist¬ 
ing  immature  stands. a  correction  factor  must  be  introduced  to  allow  for 
abnormal  gaps  in  the  stocking  and  to  allow  for  differences  between 
full  scale  and  probable  actual  utilization.  These  correction  factors 
will  usually. be  obtained  and  applied  by  the  administrative  organiza¬ 
tion  cr  the  ov.e  making  the  management  plan  or  the  growth  prediction, 
hut  it  is  ent  irely  proper  and  often  advisable  for  the  research  organiza¬ 
tion  to  determine  these  reduction  factors  at  the  time  the  growth  study 
is  being  made*  Thus  the  collection  of  empirical  data  would  go  hand  in 
hand  with  normal  yield  table  preparation.  Such  correction  factors  are 
of  greatest  dependence  and  greatest  need  only  in  stands  which  are  ap¬ 
proaching  maturity. 

We  consider  it  important  that  all  normal  tables  show  the  basis 
that  defines  their  normality  for  each  age  and  site  whether  it  be  range 
in  numoer  of  dominant  and  codominant  trees  per  acre,  basal  area  or 
volume,  that  it  will  be  possible  for  the  administrative  forester  to 
determine  the  departure  of  the  actual  stands  he  has  from  the  normal  and 
to  apply  the  right  correction  factor. 

Thornton  T.  Hunger,  Gh.  './ill and  R.  Hines  Dunacn  Dunninj 

F.  He  Gar  thy  —130—'  31&rs  Coch  3,  3,  Behre* 


Review  of.  Report  of  site  Giaosifi cation  Committee 
•  Society  of  American'  For  esters 
'  E.  H.  Munns  : 

Object  of  classification 

Definition  of  site,  objects  to  be  attained,  need  for  further 
consideration 

Present  practice 

general  usage 

Prediction  of  yields  .  .  .. 

Amount  of  wood  produced,  treatment  of  stand,  species  composition, 
age,  .  .  ... 

Only  sound  basis  for  classification  is  potential  volume  production 
of  stand;  necessary  to  assume ,  • culmination  of  growth,  definite 
-  treatment ,  even  age* 

Designation  of  sites;  1-5. nc-t  enough  vvith  wide  range  of  conditions. 

Site  indicators:  height  growth,  vegetation,  soil  analyses,  existing 
stands ,  form,  volume -growth. 

Height  the  best  and  most  reliable  index. 

•  * .  * 

Heed  for  height  growth  indicators 


Tables  of  yield,  height  growth  and  age. 


Reccrrm  enda  t  i  on  s 


Some  method  needed  now. 


Height  growth 
A  permanent  si 
of  American 


should  be  used  as  basis. 

to  committee  of  the  stations  or  of  the  the  Society 
Foresters  is  necessary. 


■Mr,  Korstian  -  Endorses  Manns*  suggestions  that  a  new,  perma¬ 
nent  Forest  Service  committee  be  appointed  to  consider  the  classifica¬ 
tion  of  sites. 


i 
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Height  as  a  Rasis_for  _Site  Clasci fi cation 
'  B.  H.  Frothingham 

1.  Reasons  for  cornpre^ 

Classification  of  forest  lands  in  terms  of  productive  capacity 
is  a  matter  which  foresters  will  have  to  handle  on  a  large  scale  sooner 
or  later.  There  is  need  for  a  method  hy  which  tms  can  be  done  qu_ckly, 
easily,  and  acceptably.  A  great  advantage  may  ^gained  by  adopting 
for  the  purpose  a  standard,  or  standards,  which  will  oe  widely  current 
among  foresters  and  which  will  facilitate  comparisons  and  bring  out 
reasons  for  differences  and  similarities  in  yield  between  separate  re¬ 
gions. 


2,  Essentials  of  an  ideal  comprehensive  system 

Essentials  of  an  ideal,  comprehensive  site  classification  system 
include:  (a)  reliability;  (b)  simplicity;  (c)  elasticity;  and  (A)  appli¬ 
cability  to  all  regions,  species,  and  stands,  without  reference  to  degree 

of  stocking. 

3„  Height  as  an  index  of  cite 

Height  of  dominant  trees  at  a  stated  age  or  at  "height— growth 
iE£(-fc-Qrityl‘  is  proposed  as  a  standard  basis  of  site  classification,  me 
novelty  of  the  proposal  is  not  in  the  principle  of  height  as  a  measure 
of  site,  which  has  long  been  recognised  and  used  here,  as  in  Europe, 
but  in  the  effort  to  systematize,  so  that  the  age-height  relation  and^ 
contingent  volume  relation  of  closed  stands  may  be  universally  intelli¬ 
gible. 

4.  Consideration  of  height  as  a  site  index 

(a)  It  is  not  the  true  final  measure  of  site,  which  is  volume, 
best  expressed  as  current  annual  volume  increment*, 

(b)  It  is,  however,  the  most  site— sensitive  of  tne  main  factors 
of  yield* 

(c)  Volume  units  as  measures  of  site  are  restricted  in  use  to 
well- stocked  stands,  are  hardly  applicable  outside  of  pure,  even-aged, 
or  managed  stands,  and  hence  are  excluded  for  extensive  use.  Their 
use  would  involve  stand  tallies  and  confutation,  even  if  such  regular 
stands  could,  always  be  found. 

(d)  Height  cannot,  of  course,  be  used  where  there  are  no  trees. 
Other  methods,  such  as  analogy  from  plant,  indicators,  measurement  of 
physical  factors  (provided  undebatable  standards  can  be  provided)  , 

or  mere  ocular  comparison  with  sites  of  known  quality,  appear  th^  only 
alternatives. 
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(e)  since  height-  growth  is  sensitive  to.  forest  influences  and 
inherent  tendencies ,  care  and  judgment  are  necessary  in  choice  of  trees 
for  index;  hut  this  objection  is  not  very  important  except  for  pre¬ 
cise  determinations  "beyond  present  needs.  As  knowledge  of  growth 
laws  increases,  refinement  of  site  determination  by  height  can  be 
increased. 

(f)  Height  as  an  index  is  simple,  natural,  easily  understood, 
easily  applied. 

(g)  *  Sites  thus  determined  are  species  sites,  not  permanent  type 
sites;  hence  they,  are  useful  for  either  short-lived  intolerant  or  long- 
lived  tolerant  species  on  identical  land. 

(h)  By  adopting  one  or  more  index  species  (intolerant  species 
of  wide  occurrence  on  a  variety  of  sites)  the  height  growth  of  other 
species  can  be  gauged,  their  relative  value  in  each  site  can  be  deter¬ 
mined,  and  this  value  can  be  expressed  by  naming  the  site  in  terms  of 
the  growth  of  each  species  present. 

.  .  •  t 

(i)  Affords  means  of  comparing  growth  of  all  American  species  on 
basis  of  soil  and  climate  to  which  each  is  best  suited,  as  well  as  in 
less  favorable  sites. 

(j)  Permits  ready  comparison  (a)  between  even-aged  second-growth 
stands  in  widely  separate  regions,  thereby  avoiding  such  inconsisten¬ 
cies  as  those  to  be  found  in  the  published  yield  tables  for  the  same 
species  in  different  States,  and  (b)  between  second-growth  and  old- 
growth  stands  in  the  same  or  different  regions. 

(k)  The  simplicity  of  the  height  method  recommends  it  as  expe¬ 
dient  at  this  time  when  we  are  beginning  forestry  over  large  areas 
with  no  better  basis  for  site  determination  adopted  or  in  prospect. 
Standardization  is  the  next  step  ahead. 

V 

(l)  In  connection  with  species  height  growth  curves  this  method 
can  be  used  with  substantial  accuracy  for  all  ages  after  the  juvenile 
stage. 

5.  Professor  Both*  s  classification  scheme 

(See  Forestry  Quarterly  14:3,  1216,  and  Journal  of  Forestry 
19:374,  1921.)  "  - 

6 .  Application  of  Koth»s  scheme  in  studies  of  jack  pine  and  southern 

white  ced ar„ 

7 .  Height  me  shod  in  use  in  the  Southern  Appalachians 

A  uniform  height  interval  at  100  years,  supplemented  by  height- 
age  curves. 
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8.  Are  height— age  curves  distorted  by  drawing  through  arbitrary 
po in t  s  at  a. _given  agfe? 

t  ■  *i 

Latitude -allowed  for  consistent  accuracy.  Latitude  allowable 
for  insufficiency  of  data. 

v  .  .  •  ;C::  M  . .  •»; ,  ,  ;  .  .1  *  .*•  •  .*  •  >  •  • 

9.  How  will  a  comprehensive  standard  site  system  affect  existing 
, ;  site  classifications? 


Sites  are  now  pretty  generally  tied  up  with  yield  tables.  The 
proposed  system  will  enable  recognition  of  sites  for  which  there  are  no 

to 

;sary< 


m  —  i/  - — — —  —  —  —  —  —  —  —  — '  —  ^  ——  » w 

.  yield  ..tables  at  present.  ^Readjustment  of  yield  tables  to  conform 
„>  extended  series  of  sites  will  therefore  be  necessary. 


10.,  Field  use  of  height-age  method  in  classifying  sites,  and  applying 
yield  tables. 

.  •  .  .  ....  Discussion  of  application  of  yield,  tables  for  southern  upland 
hardwoods.  ( Sea -Journal  of -Forestry  19: 1 ,  1.921 . ) 

1 - •  Steps  nece scary  to  put  a  height  system  of  site  classification  into 
effect  in  the  United  Slates-. 

.A- .coordinating  board  in  the  Porest  Service  to  cooperate  with 
.  other  agencies  through  the  Society  of  American  Forest ers. 

Brown  —  SvUdy  ci  southern  pines  employed  sample  dominant  tree 
i or  showing  the  height  growth  and  site  on  each  plot.  Did  not  use 

height  of  trees  at  various  ages  as  found  standing  at  the  time  of  study. 

-  .  s  -  /  . 

Forbes  -  Does  this  method  apply  to  sprout  or  coppice  forests 
as  well  as  seedling?  •  • 

Frothingham  -  Yes. 

Show  -  This  plan  of  site  classification  found  to  be  only  work¬ 
able  me-,nod  so  far  in  California.  Determinations  of  height  at  50  years 
generally  reliable  as  index  . of  site. 

dyst em  of  site  classification  should  be  uniform  throughout  the 
range  of  a  species. 

.  •  <  .  .  . .  *  * 

h?— -  ~  it  uiis  intention  to  have  a  site  classification  which 
apples  throughout  -he  entire  country  for  all  species  so  that  ,  site  I 
is  site  I  everywhere  and  anywhere? 
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Fro t hingham.  —  Speoies  can  bo  classified  or  standardised  for  the 
entire  country-.  For  instance,  yellow  poplar  and  western  white  pine 
might  both  fall  in  the  n  Standard  A:s  class,  hut  a  site  I  for  western 
white  pine  might  not  he  site  I  for  yellow  poplar.  A  site  I  for  white 
pine  should  always  he  the  same  throughout  the  range  of  white  pine, 
however. 

Zon  -  This  system  is  intended  merely  as  a  means  of  classifying 
present  and  existing  forests? 

Frothingham  -  Yes.  .  -  • 

Ms Oar thy  -  Is  there,  in  the  opinion  of  those  here,  any  better 
indicator  of  site  than  height? 

(No  answer)' 

Behre  -  Density  of  stands  seems  to  interfere  with  use  of  this 
method,  especially  northeastern,  spruce. 

Frothingham Method  seems  to  work  best  for  intolerant  species, 
poorest  for  tolerant  species  especially  when  there  are  no  mature  or 
nearly  mature  trees  available  for  analysis. 

N eidman  -  Has  attempt  been  made  to  classify  species  into  stand¬ 
ards  A,  B,  C,  etc. ,  as  suggested? 

Frothingham  -  Not  yet.  That  is  what  we  want  to  start.  The  com¬ 
mittee  proposed  by  Munns  should  begin  that  work. 

Son  -  The  height  varies  with  management  as  well  as  with  site 
conditions. 

Kittredge  -  Brown’s  suggestion  seems  best,  that  we  should  follow 
actual  trend  of  height  growth  and  not  arbitrarily  fix  any  two  points 
to  govern  the  different  site  class  curves. 

Clapp  -  The  committee  in  the  society  is  not  inclined  to  exclude 
other  indicatiors  or  factors,  is  it? 

.  .  »  . 

Munns  -  Not  at  all.  Height  has  been  found  best;  that  is  all. 


Correlation  of  Types  and  Sites 
0.  Edward  Behre 

1.  Statement  of  problem  requires  definition  of  type  and  site. 

(a)  Site  refers  to  physical  condition  of  area  alone. 

(b)  Type  includes  both  habitat  and  composition. 

(c)  From  scientific  and  permanent  management  viewpoint  the 

fundamental  definition  of  type,  emphasizing  physical 
conditions,  is  gaining  prominence.  On  this  basis  it 
is  difficult  to  differentiate  ,5siteM  and  J,type.n 
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(d)  sites  usually  thought  of  as  nhysi cal  subdivisions  of  retype 
ari  it  is  in  the  correlation  of  different  sites  found  in 
different  types  that  I  take  it  we  are  chiefly  concerned, 

2.  Succession  as  basis  for  correlation. 

(a)  Shows  interrelation  of  site  and  type  as  cause  and  effect. 

(b)  Furnishes  a  natural  basis  for  type  and  site  classification. 

(c)  Has  great  indicator  value. 

(d)  Serves  to  correlate  types  and  sites  in  stages  of  develop¬ 

ment  of  the  climax,  but  does  not  afiord  a  basis  for  dis¬ 
tinguishing  difference  in  site  within  broad  climax  com¬ 
munities  as  the  western  yellow  pine  type,  and  f^iis  to 
correlate  sites  in  one  successional  series  with  tnose  in 
another. 

* 

3.  Plant  Indicators  as  Basis  for  Correlation. 

(a)  Plants  are  a  measure  of  the  conditions  under  which  they 

grow  and  may  be  used  to  show  differences  in  sites  as 
well  as  types. 

(b)  Indicator  method  becomes  refined  and  difficult  if  used  to 

correlate  types  and  sites. 

(c)  Large  available  indicator  knowledge  needs  to  be  organized 

and  tied  specifically  to  physical  conditions. 

(d)  Indicators  may  supplement  and  overcome  limitations  in 

study  of  succession. 

(e) s  Phenological  studies  may  supplement  indicators  to  distin¬ 

guish  and  correlate  variations  in  types  and  sites. 

(f)  Indicator  basis  requires  detailed  taxonomic  and  physiolog¬ 

ical  knowledge  not  only  for  its  development  but  for  its 
application.  Average  forester  in  practice  would  find 
himself  deficient  in  these  lines  for  best  use  of  indi¬ 
cator  values. 

4.  Soil  Survey  Basis  for  Correlation. 

Correlation  of  soil  types  with  best  use  of  land  may  help  in 
con  elation  between  forest  sites  and  types.  nLand  Use  Sur¬ 
vey”  by  Connecticut  Agricultural  Experiment  Station. 

5.  Growth  Basis  for  Correlation. 

(a)  Height  Growth  the  most  satisfactory  and  commonly  used 

indicator  of  sites. 

(b)  Height  growth  may  also  express  correlation  between  sites 

In  diffeient  types  by  adoption  of  standards. 


-136- 


(1)  Roth’s  triple  standard  for  total  heights  attained  at 

100  years. 

(2)  pro -ihingham  suggests  referring  height  growth  of  all 

species  to  that  of  a  few  selected  species  of  wide 
occurrence  as  indexes. 

(c)  Could  not  a  siirple  workable  correlation  "between  sites  in 
various  types  he  worked  out  by  expressing  relative 
heights  rather  than  absolute  heights  and  referring  all 
species  in  all  types  to  a  common  relative  index? 

* 

(1)  Correlation  based  on  height  at  fixed  age. 

(2)  Express  height  attained  by  any  species  at  fixed  age 

oh  different  sites  as  percentage  of  height  on  a  par¬ 
ticular  site  chosen  as  origin.  Combining  all  spe¬ 
cies  in  this  way  will  give  a  single  index  curve 
of  relative  height  on  site  quality. 

(3) '  Determine  actual  height  attained  by  each  species  at  the 

fixed  age  on  the  site  chosen  as  origin.  •  Two  or  more 
such  tables  tied  together  by  overlapping  species  would 
probably  be  needed  to  reference  all  species. 

(4)  Sites  would  thus  be  designated  as  uniform  divisions  of 

physical  conditions,  but  it  should  not  be  necessary  to 
actually  measure  these  conditions  to  establish  the 
relative  index  curve. 

(5)  Application  same  as  recommended  by  society  committee 

except  basis  for  height  growth  curves  would  not  be 
arbitrary  uniform  divisions  of  height  at  given  -age 
for  ail  species,  but  heights  attained  at  that  age 
on  different  sites  as  read  from  the  index  curve. 

(6)  Difficulty  1  ies  in  determining  whether  given  change  in 

physical  conditions  gives  rise  to  similar  relat ive 
change  in  height  growth  of  the  different  species, 
and  in  giving  each  species  proper  place  and  spread  in 
the  index  curve* 

Pearson  -  Ground  cover  found  not  suitable  as  index  of  site 
classification  in  D-3  because  of  fact  that  herbaceous  vegetation  seems 
to  extend  over  a  wider  range  than  the  tree  species.  Also  herbaceous 
vegetation  has  been  badly  injured  by  excessive  grazing. 

Effects  of  Soils  oh  'Site  Qualities 

C.  G.  Rates 

The  importance  of  soils  as  a  factor  in  the  growth  of  timber  crops 
bas  been  greatly  underrated,  due,  no  doubt,  to  the  obscure  nature  of  the 
differences  between  soils,  it  is  not  necessary  to  analyze  these  dif¬ 
ferences  to  understand  their  inport.  It  is  only  necessary  to  show  that 
tree  growth  is  very  sensitive  to  such  differences.  TTithin  any  region 


-137- 


'which  an  individual  forester  is  likely  to  «cudy  intensively,  climatic 

great  differences  in  alti— 

sp  to  site 


differences,  except  thpse  resulting  from 


iLilxcr'JIlUCb,  cZt/CP  ';  d  - ^  ^  v  ^ 

tu.de,  may  he  largely  ignored;  the  difierences  which  give  ri 
differentiation  are  then  those  of  slope,  exposure  and  soil, 
pears,  at.  least  in  the. Rocky  Mountain  region  .where  there  is 
variety  of  geological  formations,  tnat  soils  produce  singly 
est  differences  in  site*  1  . 


e 

It  ap- 
a  great 
the  great- 


1.  A  measure  of  the  importance  of  tn-e  soil  factor  is  seen  in 
the  statement  that  with  all"  other  conditions  equal,  a  sensitive  spe¬ 
cies  like  lodgepole  pine  may  vary  in  growth  from  conplete  failure 
on  a  limestone  soil  to  a  value  of -unity  on  a  granitic > soil  and  a  val¬ 
ue  of  1*86  on  a  favorable -gneiss,  while  a  soil-tolerant  species  like 
Douglas  fir- varies  through  a  much  smaller  range.  Within  a  given  soil 
-type  factors  such  as  slope,  drainage  and  deposition  my  alter  its 
productivity  by  almost  as  great  proportions. 


2.  Various  species  differently  affected:  Hot  only  is  the  rela¬ 
tive  value  of  a  given  soil  different  for  different  species,  but  certain 
soils  which  arc.  vetf  stimulating  to  one  or  more  species  may  be  very 
depressing  to  another  species  or  group.  Throughout  our  rests  there 
seems  to  be  a  fair  parallelism  between  the  likes  and  dislikes  of  lodge- 
pole  and  yellow  pines,  but.  these  usually  respond  very  differently  from 
spruce  and  Douglas  fir.  • 


jTrom  this  statement  it  will -be  seen  that  soil  preference  should 
and  is  likely  to  determine  what  species  in  a  mixed  stand  should  be 
favored.  In  the  present  discussion  the  point  is  that  a  given  site 
is  Quality  I  or  XT  or  III  only  for  a  given  species.  It  may  be  some¬ 
thing  radically  different  when  the  growth  of  other  species  is  consid¬ 
ered.  *  ;  . •'  •-  ‘  • 


Half  a  dozen  pots  of  sand  had  clay  added  to  them  in  amounts  of 
10,  2o,  40  and  80$  of  the  volume.  Increasing  amounts  of  clay  up  to 
40$  had  a  beneficial  effect  upon  yellow  pine  and  Icdgepole  pine  but  a 
depressing  effect  upon  ;sp race  and  Douglas  fir.  Very  fine  granitic  sand 
added  to  the  same  base '  depressed  the  yellow  pine  and  fir  while  stimu¬ 
lating  lodgepole  and  spruce-.  The  strangest  thing  is  that  while  spruce 
does  not  avoid  heavy  clay  soils,  this  particular  pure  sand  was  very 
favorable  to  it.  There  is  no  evidence  at  all  that  these  effects  are 
due  to  mechanical  qualities  of  the  soils.  It  is  purely  a  question 
of  the  chemical  preferences  of  each  species.  • 


Various  ether'  tests  could  be  cited  which 
onism  between  the  pines  and  the  spruce  and  fir. 


show. a  general  an tag- 


3, 


Eff 


ect.s 


cf  soils  on  root  development :  Generally  speaking. 


—  -  — ■  ■ —  -  1  — u  • 

rooting  vigor  is  a  very  good  criterion  of  the  vigor  of  the  whole  plant 
and  of  the  extent  to  which  its  growing  needs  are  being  satisfied,  so 
that  we  should  expect  - any  soil  which  produces  good  growth  to  show  good 
root  development. -r  -This  is  by  all  odds  the  most  general  rale,  -but 
there:  are  some  striking ;  exceptions,  v  '  " 
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A  series  of  nitrate  additions  to  e.  sand  soil  curtailed  root 
development  of  both  Douglas  fir  and  yellow  pine,  and  curtailed  weight 
accretion  hv  almost  exactly  the  same  percentages.  With  the  further 
adcidf  on  of  magnesium  yellow  pine  was  equally  increased  in  root  devel¬ 
opment  and  weight,  while  Douglas  fir  was  fatally  inhibited.  Many 
Other  parallel  tests  might  be  cited  in  which  general  vigor  is  closely 
reflected  in  root  length.  Exceptions  are  found  in  the  case  of  a 
glaciated  granite  soil  where  the  subsoil  was  for  yellow  pine  23  per 
Cent  less  stimulating  than  tha  surface  soil,  but  the  former  produced 
2*7  per  Cent  longer  roots;  a  prarie  clay  of  very  stiff  texture  was 
slightly  deficient  in  nutrients  for  Douglas  fir,  but  caused  root  devel¬ 
opment  40  per  cent  above  the  standard. 

If  there  is  any  one  thing  proven  by  the  observations  on  roots, 
it  is  that  the  mechanical  properties  of  the  soil  have  practically  noth¬ 
ing  to  do  with  their  development.  If  the  vigor  of  the  plant  is  not 
seriously  impaired  by  a  Chemically  unfavorable  soil,  it  appears  that 
the  roots  tend  to  grow  toward  that  region  in  which  the  most  favorable 
condition  may  be  found  as  affected  by  total  moisture,  aeration,  etc., 
reacting  upon  the  soil  nutrients. 


4.  What  constitutes  a  favorable  soil?  This  is  an  extremely 
difficult  question  to  answer  without  getting  into  deep  complications. 

We  can  by  simple  laboratory  test3,  Ijowever,  determine  the  productiv¬ 
ity  of  any  given  soil  with  any  given  amount  of  water.  If  within  any 
reasonable  limits  of  moisture  the  soil  produces  strong  seedlings,  it 
is  very  certain  that  its  chemical  nature  is.  favorable  to  the  given 
species  and  that  that  species  will"  be  a  high  producer  on  the  soil. 

If  the  soil  produces  well  only  when  excessively  watered,  there  will 
be  indicated  a  checmical  antagenism  and  a  serious  barrier  tQ  the  repro¬ 
duction  of  the  species,  while  if  the  soil  produces  best  in  a  decidedly 
dry  condition  it  is  one  which  may  give  heavy  reproduction  but  relative¬ 
ly  poor  growth  because  of  a  deficiency  in  nutrients. 


Erom  this  a  method  for  the  selection  of  the  best  species  and  a 
comparative  rating  of  the  soil  for  that  species  may  oe  tentatively  sug¬ 
gested.-  If,  within  any  locality  having  a  common  geological  soil  ori¬ 
gin  (for  example,  an  area  of  granite  or  sandstone  or  limestone)  a  given 
species  is  found  widely  distributed  (for  example,  both  on  ridges  and 
in  bottoms)  that  is  all  that  is  needed  as  an  indication  of  a  favorable 
chemical  relation  between  the  species  and  the  soil,  and  it  is  probable 
that  the  species  which  has  this  wide  distribution  is  one  which  will 
make  the  best  use  of  the  soil  type.  Whether  or  not  the  soil  type  will 
be  a  high  producer-,  relative  to  other  soil  types,  may  then  best  be  de¬ 
termined  by  considering  its  weight,  or  by  an  actual  leaching  test  which 
will  show  its  relative  fertility.  The  heavier  the  soil,  if  of  favor¬ 
able  chemical  composition,  the  more  likely  it  is  to  contain  abundant 
nutrients  for  sustains  l  growth. 


This  paper  is  not  designed  to  offer  a  solution  of  the  soil  prob¬ 
lem,,  which  :  s  far  fr^-m  being  solved  in  the  writer* s  mind,  but  to  point 
out  seme  of  the  striking  effects  on  growth  resulting  from  different 
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.chenji^al,  properties  'of  .soil'^'in  order  to  deraoh st:rat e *  that- si tuat ion 
alone  is  not  the’,  mbdt  irnportsnt  clement-  in  site. 


alone  is  not  the.  most  irrportanl 

■j*-  ^  ^  •  ,  •  .  0  ^  . ,  *,  ^  j«  •  •  f  t,  t 

While  it  is  "known  that  in  a  certain  sens©  the  conifers,  which 


serious  in  the;  hardwood  forests,  in  view  of  their  greater 

-  ZVi’.  ■  .r.’;  •  *■  *;  ..  ? 

nutrients.  .  ./•  '*.%•  'A  .  „  .  ;  .  ■"  ' 


.  f 


-.(Bates’,  paper.  %s  illustrated  by  cuflres' and  p’feotos,')"'..''*''  ; .  'f  ’** 


»^J*v  ,T'  .  -  "•  '»  ->  •• 

Pearson  -  Topography  found  to  exert  noticeable  influence  'on 
height  .growth.  .  •  *  ....  .... 


-  -•  ■■■:.'  -  ---  ’  a*"  *  •  *.  •  ■  ■  •••  •  •* 

;•  Sam  -  Does  not  a,,  cutting  exert  an .  effect on. and  tend  tp  pro- 

dupe .a  changer-in;  site  conditiop^?..  *  HQw7gpe,yoti  going,  to  determine  the 
•after-cutting^  •  .r d*"- 


>•  **  . 


vr 


.  .v 


*  -  v,  ✓.  <. 


Frothingham  -  It  does.  'Secondl..questionf  to  be.  brought'  up  later. 


A  ■.  *v  m- 


•  .f .  •.--'•Manns  -  Many  difficulties^  . exist  .in.  this:  system, .hut  the  fact 
remains  that  this  is  the  best  Useable:’  system ."wjiicb.’  fills  the 


.need,  . 
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.Application  of  Yiblft^Tablres'''lh'  Southern  Pine 


R.  ’,3.  Porbes director 


14  yielidL  tables be  applied’ atgail'J  to"  .st'ands,'’alr Oady  estab-  " 

li^hed,  or.  will  their  use  bo _  confined  ttf- e^poSitibri  of  potentialities 
pf;  lanjhfor  timber 'growing?  ;-  *  •**  - ».  •'  -  -  ' 


a.  Ii  latter','  id  ‘any ' warning-  necessary  against  applying  yields 
to  large  as  well  as.  small  area.s? 


(!)  Extent  to  which  systenatic  protection  is’ likely  to  re— 
,  sul‘t  in  l1  normal0  stands  everywhere.  -  '  4  • 

*  '  #  *  **  *  *  *  *%  "  *'•  -  f  .  *  *,  ^  •,  \  -  -  - 


Possible.. applifcation  of  yield  tables  to  aptuai  stands. 


'  * -•  -  -  a...  .Est  imat  e  p.r!esjeiit  volume  pf  'stands  how*  under  or  over-  ; 
-  r  0.. stocked.’  :  ;  •*  -■* 


'■•  'v  "•  P’SO.  o'f.  tables’  Justified  only  in'  rpugh  estimates,  very 
v_.  poof ;  substitute  for  actual  cruise.;-  ■ 


b.  Preaictioii -of  future  yields,  from  stands  now  under  or  over¬ 
stocked.  -**  ' 
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(1)  Pue cess  on  skill  in  application. 

(a)'  Decidedly  not.  a  layman’s  job,  and  to  attempt  popular 
•  :/i  exposition  probably  a  waste  of  time. 


.■  (b)  Hot  a  job  for  every  forester.  . 

(2)  Possible  :bases;-for  application. 

•  J  '  \  ■ 

(a)  Present  .number  of  trees,  poor,  both  in.  theory  and  prac 
tice.  ' 

1  -••(b-),',Prasont  -number  of  dominants.  Most  hopeful  basis,  but 

would  net  use  of  current  •growth'figures  be  more 
accurate? 


(c.)  Pr  esent  basal  area.  Academic  conception  "no  simpler  to 
.  .  calculate  than  volume,  and  open  to  same  objection. 

(d)  Present  volume.  Unsound,  because  it  ignores  future 
.  mortality. 


Forbes  -.-Discussed  the 'yield  tables  prepared  for  souther  pine 
and  states  that  he  had  difficulty  in  applying  these  in  the  Coastal 
Plain  region.  Existing  stands  do  not  usually  reach  a  density  desig¬ 
nated  in  the  tables,  and  that  discount  percentages  are  needed  for  use 
by  the  timber  owners  in  applying  the  tables.  Some  table  of  discounts 
should  be  provided. 


While  an  attempt  was  made  to  approach  normality  in  the  construc¬ 
tion  of  yields  tables,  for  southern  pines,  it  has  been  found  necessary 
to  go  back  to  the  field  to  gather  empirical  data,  since  it  is  neces¬ 
sary  to  predict  .average  growth  to  create  an  interest  in  timber  growing. 


The  total. plumber  of  trees  per  acre  was  found  to  be  a  satisfac¬ 
tory  basis  for  the  application  of  yield  tables.  The  data  obtained 
show  that  normal  and  empirical .plots  cannot  be  distinguished  ocularly 


in  the  field. 


Some  stands  are 


so  opened  that  prediction  can  be  made 


only  by  a  cruise,  -and  application 


of  growth 


of  individual  trees. 


m 


i  emann 


What  is  a  normal  plot? 


Forbes  -  plots  of  not  less  than  a  certain  crown  density  up  to 
complete  crown  cover.  . Since  plot  density  cannot  be  judged,  the  idea 
of  normal  plot  does  -not  work.  I  can’t  see  that  we  can  go  any  farther. 


Clapp  -  Have  you  given  up? 

Forbes  -  Yes.  If  we  Can’t  determine  it  as  foresters.  Lord  help 
us  if-. we  try -to  tell  anyone  else. 
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Hine  —  The  number  of  tre^s  toj  too  high,  on  plots  at  first, 
since  the  best  stands  were  measured.  Later  we  selected  plots  of 
"best  growth  on  areas,  regardless  of  density. 


Brown  -  Plots  were  rejected  merely  by  inspection  in  field. 
If  basal  area  showed  four  times  standard  deviation  the  plots  were 
rejected.  Again  we  eliminated  plots  by  position  on  curve.  Bach 
height  class  and  age  class  were  considered  separately. 


Draining  -  Were  other  factors  than  basal  area  considered? 

Brown  -  Yes. 

Forbes  -  Can  yield  tables  be  explained  to  laymen? 

Frothingham  -  I  maintain  that  crown  density  for  given  species 
should  be  used. 

Manns  -  Density  of  stocking,  degree  of  suppression,  amount  and 
character  of  herbaceous  material  was  used  -  also  judgment. 


McCarthy  -  Were  pure  stands  used? 

Forbes  -  Yes,  those  essentially  pure. 
McCarthy  -■  Crown  length  is  an  indication  of 


stocking. 


Forbes  -  What  is  the  effect  of  over  or  understocking? 

Zon  -  Overstocking  is  more  serious  on  good  sites. 

Clapp  -  Mr.  Zon,  what  should  be  done  -  Give  it  up  or  not? 

Zon  -  Should  not  be  given  up  too  soon. 

Muhhs  “  More  analysis  of  stands  and  data  necessary.  Additional 
field  work  is  a  prime  requisite. 


Clapp  -  Shall  we  give  out  present  results  but  continue  the  work? 

^on  ~  This  is  the  first  concerted  attempt  to  collect  yield  data, 
and  we  are  under  an  obligation  to  produce  good  scientific  work  for 
the  National  Research  Council. 

Moms  -  As  well  as  for  the  Forest  Service. 

^ -dP  was  basal  area  used  rather  than  number  of  trees? 
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poroes  -  Easier  to  get  number  of  trees  but  cannot  predict  yield, 
since  shocking  relation  is  uncertain.  . 


Clapp  -  Any.  reason  for  stopping  this  work  now? 


Munger  -  Range  of  number  of  trees  in  normal  plots  is  too  great. 


!*• 


...  -  -Zpn ark  .up  -data , by  state's..  •  • 


-  •  Munns-  -  Too  many  'variables  are  involved,  and  too  many  people 
working  independently  were  employed^.  Conditions  .of  personnel  as  well 
as. conditions  of  site*  upecies  and  tlegr-ees  of*  stocking  rentiers  the 
task  .a  formidable  one.  -  Our  biggest  trouble  appears,  to'  be.  :an  attempt 
to  use  .uncor related •  data;. .  feeling,  is.  .to  extend  the  .field  work. 
This,  is  the  first  time  jthat  different  species  growing  in  the.  same 

region,  some  on  similar,  sites,,  some  in  mixt&re ,•  'have  been  worked  up 
on  the  same  basis  and  on  the  same  units,  by  the  same  men.  In  our 
other* -work  there -wns:  nothing  to  compare' the- data  with.  -  • 


Application  of  Formal  Yield  Tables  o n  the  Rational  Forests 

•a-f. v ElerS "Koch ;  '•  • 


•  .  I  have  been  of  the  opinion  that  for  the  time  being  empirical  •  • 
yield  tables,  which  can  be  used  directly  without  a  reduction  -factor, 
will  be- better;  suited  tp  the  rather  extensive  work  of  our  first  man¬ 
agement  plans  than  normal-  yield  tables.  '  ■  .  . 

X  will  .’.have  .to’ admit  at  the  start  that  my  knowledge  of  the  use- 
of  normal' yield  tables  is,,  entirely,  theoretical  and  book. knowledge. 

I  have  never  used  normal  yield  tables  in  the  preparation  of.  manage¬ 
ment  plans,  because  in  the  first  place  we  have  not  had  the  normal 
yield  tables,  a-nd..i  n  the.  second  place ,  if  -we-rjiid .-have '  them,  the  data 
nece psary.  to  apply,  them  ,  to -the,  actual  stands  were  .not  available.  .  . 


..Consequently,,  cqy  contribution  must  be  in-  the  nature  of  stat¬ 
ing  what' ’the . si ve  and  difficulties. .* of  Ah®-  problems  are  rather  than  a 
solution  ba pel  pn  experience.  .  .. 


X'  sin  going  to  put  up  the  management  plan  as  a. 

y? or  i eta  example.  The  stands  in^olv^d  are  practically  all  even- aged 
“n  the  wlii  to  p,;ne ,  iarp^-  f-  u.vyX.  :i?yjcs.  rTr.e  rotation  is 

12c  jfi&xu  icr  all'  ‘The  distribution^  of , age  clashes  of  all 


-  .  -  t -  . 


-  "G^— '2(V 
2Q-40  * 

40  -  60 
60  -  80 
80  -100 
100  -120 
120  - 


173,000  acres . 
61,000  :  “  ' 
13*000 
54,000 
34,000 
20,000 
190,000 


t! 

tt 

15 

tt 

» 


Total .  545, 00C 
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. .  _  The  method  of  figuring  the  annual  cat  was  a  simple  volume^ 

and  area  allotment  method,*  in  which  the  yield  of  each  age  class  is 
predicted  at  the  rotation  age,  and  the  annual  cut  was  determined  by 
trial  to  determine '  the  largest  amount  which  could_  be  cut  from  pres¬ 
ent  mature  timber  and  from  the  yield  from  each  successive  age  claf 3 
without  any  gap  in  the  available  supply  through  the  first  rotation. 


The  essential  to  the  accuracy  of  this  calculation  is,  of  course, 
the  prediction  of  yield  of  each  age  Class  when  it  reaches  the  rota¬ 
tion  age.  In  the -preparation  of  the  Coeur  d'Alene  management  plan 
‘  empirical  yield  tables  were  used,  based  on  yield  plots  taken  by  the 
regular  timber  survey  crews.  •  The  accuracy  of  these  tables  is  doubt¬ 
ful  on  account  of  the  not  too  oar eful  determination  of  ages  in  taking 
the  .plots  by 'the  timber  survey  crews ^  but  assuming  that  satisfactory 
eripiri cal  yield  tables  are  available,:: the  simplicity  of  the  method 
commends  it.  Ho.  data  are  necessary  on: the :age  classes  under  .the  no- 
tat  ion  age.  except  the  area  cf  each  type'- hnd  age  class. 

How,  assuming  normal  rather  than  empirical  yield  tables  were 
to  be  used  in  this  case,  what. processes  are  necessary  in  order  to  ap¬ 
ply  the  tables  to  the  stands? 


There  are  355,000  acres  of  young  stands' under  the  rotation  age, 
and  it  is  obvious  that  any  plan  for  dividing  the  area  into  site  quali¬ 
ties  and  determining  the  variation  from  normal  stocking  is  going  to  . 
involve  a  lot  of  field  work.  The  usual  inethod  for  applying  normal 
yield  tables  to  a  specific  stand  is,  first,  to  subdivide  into  site 
classes,  usually  on  the  basis  of  height,  and,  second,  to  determine 
the  degree  of  stocking  as  compared  with  the  normal ,  -generally  through 
conparison  of  basal  areas.  This  could  not  be  done  with  any  degree  of 
accuracy  with  less  than  a  5  per.. cent  cruise,  which  would  .cost  from  6 
to  8-  cents  per  acre.'.  .  ♦...•/ r  -  ■  •  "  -  :  w 


The  yield  of  stands  over  60  years  old  could  probably  be  pre¬ 
dicted  fairly  closely  by  this  method.  I  am  not  sure,  however,  that 
the  yield  of  the  younger  stands  can  be  predicted  much,  if  any,  closer 
by  this  plan  than  by  the  use  of  empirical'  tables  at  much  less  cost. 
There  is  considerable  doubt  whether  final  yield  is  at  all"  proportion¬ 
ate  to  basal  area  in  young  stands',  and  also  whether  any7 other  unit  of 
measure,  such  as  number  of  trees,  per  acre  or  volume  in  cubic  feet, 
will  rive  a  constant  basis  for  reduction.  .. 


“*1  the  selection  of  plots  for  normal  yield  tables,  who  can  say 
whether  in  the  30-year  age  class  a  stocking  8,000  to  the  acre  or  800 
will  give  the  higher  final  yield?  Certainly  at  that  age  neither  basal 
area  nor  number  of  trees  to  the  acre,,  nor  cubic  foot  volume  will  af¬ 
ford  a  basis  for  reducing  the  normal  yield  table. 


-  r *  _•  f- .  .  V  '  •  -  -  -  - 

U y  conclusion  is  that  for  %&wig' '"stands ,  say  ISsST-  than  half 
the  rotation  ag.e>;, :  the  use  of  norraaleyi eld  babies  is  subject  to  such 
great  opportunity  for  error  ana'  requires  so  imeh  guess  norlr  in  ap~ 
plicae ion*  r-hat  the  expense  of  a  detailed  cruise  to  establish  a 
basis  of  comparison  with  horrual  tab  ids' woiild  rdrely.be  justified* 
Broad  average  yield  figure^. based  on  .empirical  tables  would  be 
just  as  accurate  and  much  less  expensive  in  application, 

-  ‘.-I  -  For  stands  2m.vthe..latte|*  half  of  the  rotation,  the  possibil¬ 
ities  cf  accurate  prediction  vof  jyieid  through  normal  yield  tables 
are  ranch  greater,  and,  of  course,  the  shorter  time  will  elapse  be— 
$5 1*5°  an*  -immature  stand  ii  c&tj  t^efgreater  the  necessity  for  accu- 

f  f  **  ' .  .  -  j.  "  v.  •  % 

ratfe"'-  Vi  el  d  r»r  ntll  frill-  Wv3*'  i  rv»+:?mr»**'  < 


rate;  yi eld  prediction!  F&r  instanchi  the  St,  Joe  Forest  has  a  very 
largb^  percentage  of -'the  ferea- in' the  80  to  lOChy  ear.  age.  /class.  This 
■cinjber  wil‘1  be  ettt"  rih  -from*  00-  to.  40.  -years.,  and  we.  will  probably  not 
be  satisfied  with  our  yield  calculations  until  we.Jjaye  made  at  least 
a  5  per  cent  cruise  of  these  areas,  subdivided  them'ihto  site  quali¬ 
ties", "and  determined  the  basal  .area  or  volume. ;f or  calculating  their 
yield  by  means  of  normal  tables,  ~  *  . 


;  •  t. 


^  ”  Shew  •- •-•2ow' :iacCoK- .do- -sit e .  qualities  vary  inJlhi^e  pine? 

4  V 

Koch  -  Not  great  range  in  white  pine  sites, 

‘  •  TiTcidmah  — -  Oompilafcian  Of  data  not  ^completed,..  ..., 


V  7>  •. 


-banning  -  Division  of  forest  by  site  as  well  as  "by"  type  neces¬ 
sary  in  ;appTying  'yiqj,-d-  table.  ■'  ~  r-  -  '  *- 

*  *  *  •  f  \  *  .  >. 

Koch  —  Not  possible  without  more  data  than  now  secured. 

- — — -*■ —  ....  .z.  ■ 

McCarthy  -'-A-re\  log.,  lengthy, secured  in,  erxd sing. and  are  sites 
divided' based  on:  them?,  -  •*-  :  ...*  l.v  1  '  '  . 

--  *.  ...  _  .  *  •  •  .  f.  m\-  .  *»  v*  *C  ■*  *  /  •*  ,  ’  .  .  * '  -  *■ * 

r  r  ‘  **  V  .  r*  ^  '  “ 

• .  ^ :  ‘  ^  ^ 

: '  -Koch  --'Sites*  would  only  divide  not  done.  ' 


X  '  - 


Weidman  -  Cannot  reebgnis^.jfjite,  but  plots,  are  taken  by  selec¬ 
tion  -and  sites,  willahe.,  determined  by,  productivity  afterwards. 


Clapp  -  Kow  are  sites  classified  in  D-6? 


e-.: 


Douglas  fir 

c 


'  v-  Hofnmn -Sit  eg;  are  based  raastly  on  .elevation  *  in  Doug 
region. -■*  t. k.,  '^,1.  j  *1.  .in,!'"'  v//;t  v  r  v  re 

*  ^  W  *  4.  ^  -  ’*•  (  '  .?*•  /n  ,  •/*  *. 

IVhir.ger  -  Not  difficult  to  .davide.ls.it  es  in  .region1' by- using 
height  as  general  indicator,  *  ~  ‘  -  - 


+  *4*.  •  ^  - 

— ^  c. 


*'  A  ■■  -  f 

.  "  <  1  f  —  ,  » 


classific. 


Clapp  -^.zDo-  r.eco.noai stance’s  crews  getl  sufficient  data  for  site 
jation?  *  .  .... 


Munger  -  No 


v« 


Clapp  -  Can  it  "be  done? 

Munger  -  Most  surveys  are  in  mature  timber* 

Forbes  -  Do  you  know  area  of  type? 

Koch  -  Only  in  large  divisions* 

*r  •  '  '  '  • 

Methods  TTsedin  jUrope  for  the  Application  of  hormal  Yield  Tables 

J.  kittredge,  Jr* 

One  German  definition  of  normal  yield:  ”Tlie  yield  on  an.  area 
on  which  all  the  local  factors  of  wood  production  have  expressed  them¬ 
selves  unhampered  in  the  annual  production  of  fiber..”  Fifteen  per 
cent  variation  in  basal  area  or  volume  allowable  for  stands  to  be  con¬ 
sidered  normal.  .. 

Sven1  in  Germany  the  average  stand  lacks  25  per  cent  of  being 
-normal*  ■■  ’ 

.  »  «  ^  ,  •.  '  *  •  -  r  -  '  •  . 

,  ,  Separate  tables  are  roads  for  different  site  qualities.,  usually 

3  or  5.  *  -  ’~ 

.a  •.  ;  The  tables  are  ordinarily  used  only,  for  predictions  10  or  20 

„  "years  in  advance  which  limits  the  range  of  inaccuracy  which  might  xe- 

-sult  from  their  use -for  longer  periods..,*.,  .. 

*  —  ”*  * 

European  tables  are  based  on  and  applied,  to.  pure  even-aged 
stands.' 1  ;  •*  '  ;;V 

They  include  -separate  figures  for  intermediate  yields  from  thin¬ 
nings;  thus  obviating  two  possible  difficulties  in  the  make— up  and 
application  of  tables  in  United  States*  namely,  (1)  the  possibility 
that  we  are  including  in  our  tables  yields,  of  overstocked  stands 
..  .which  have  .an  abnormally  large  number  of  trees  to  . the  acre  and  have 
stagnated  in  growth  as  a  result;  and  (2)  the  fact  pointed  out  by  Carter 
for  white  pine  in  Massachusetts  that  stands  with  widely  different  num¬ 
bers  of  trees  to  the  acre  at  20  or  30  years  may  give  equally  good  yields 

at  50  years.  .  v  *  ,  .• 

•  •  •  '  -  ••  ..  •  y 

Yield  tables  for  pure  stands  cannot  be  applied  to  mixed  stands 
of  same  species,  because  it  has  .been  shown  that  in  general,  and  specif¬ 
ically  in  the  cases  of  pine-spruce,  pine-beech,  and  oak-beech,  the 
mixed  stands  yield  higher,,  sometimes  as  much  as  one-third  higher,  than 
either  species’ in  pure  stand.  ..,  .  ... 

The  application  of  yield  tables  involves  determination  of  (1) 
age,  (2)  site  quality,  and  (3)  stacking.  Age  is  easily  ascertained. 
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Site  quality  is  de-tOxuiineo.. 

(1)  By  use  of  average  height  at  given  age  as  index*  Fricke 
even  states  that  stands  of  same  heights  at  100  years  have  the  same 
heights  at  other  ages^and  that;  therefore the  same  yield  table 
based  on  the  height  relations  can  be  applied  to  stands  of  a  given 
species  -throughout  the  whole  range  of  climatic  conditions  in  which 
it  occurs.. 

**  ..  ,  , 

(2)  By  use  of  volume  per  acre  of  one  or  more  sample  plots  in 
the  stand  . to  be  studied  and.  assuming,  or  ..having  ascertained  that  it 
is  normally  stocked,  the  present  volume . of.. the  sample  corresponds 
with  the  norms.!  yield  .table  volume  at' 'the  same  age  for  the  proper 
site*  This  involves  a  preliminary  determination  of : degree  of  stock- 

.■r*  *■** 

ing. 


4  (3)  By  the  Russian  formula  method  (of  use  of  a  site  factor) 

by  . which  M  or  -the  site  factor  equals  H  (height  of  average  tree)  times 
BA  per  acre  divided  by  IT,  the  average  age  of  the  stand  (F  H  x  BA) . 

......  — :  :  -•  *  N 

Samples  of  stands  to  be  studied  are  measured  to  determine  average 
height,  basal  area  and  age  and  the  factor  worked  out  and  compared  with 
factors  of  normal  tables. 


Degree  of  stocking  or  density  is  'determined: 


(1)  By  estimating  ocularly  the  deficiency  in  the  growing  stock 
(crown  dens5.ty). 


.  •  (2)  By  comparison  of  volume  of  sample  plot- or  plots  with  normal 
yield  at  same  age  for  same  site',. 

(3)  By  comparison  of  basal -area  per  acre  of  sample  with'normal 
basal  area  for  same  age,  height  and  sice,  assuming  that  volumes  of 
even~aged  stands  under  these  conditions  vary  as  their  basal  areas. 


(4)  3y  use  of  Russian  u density  factor, u  which  equals  average 
height  times  basal  .area  divided  by  average  diameter  ( h  x  BA) ,  which 

,  d 

is  then  compared  with  corresponding  density  factor  for  normal  stand. 


In  predicting  future  yields  of  understocked  stands,  all  of 
these  methods  imply  a  comparison  of  present  conditions  with  the  normal 
of  same  ege  ana  a.  .-.rr?  .'that  future  development  will  be  in  same  ratio 
to  the  normal. 


Schenck  said,  ‘’Normal  yield  tabl»*  cue  of  little  use  in  American 
forestry,” 
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In  France,  yield  tables*  are  not  used.  Exactness  in  yield  data 
is  considered  -unimportant  if  there  is  frequent  stock  taking  and  good 
silviculture.  They  compare  inventories  "by  size  classes  at  2o-year 
intervals  with  empirical  well-stocked  composition  by  means  of  graphic 
charts.  Use  growth  per  cent  or  time  to  grow  from  one  d.b.h.  class 
to  next  to  determine  increment.  Yield  and  growth  figures  are  sim¬ 
ply  the  result  of  repeated  experiences  in  harvesting  the  forest  crop. 
These  methods  give  good  results  without  necessity  of  time  and  ex¬ 
pense  of  preparing  yield  tables  and  applying  them. 

Clapp  -  What  is  best  method  you  suggest? 

Kittredge  -  Same  as  French  scheme.  Predict  size  classes  as 
well  as  possible. 

Density  of  stocking  most  inportant  factor. 

Zon  -  Different  perspective  in  Europe.  The  yield  tables  are 
no  longer  needed.  Cannot  use  normal  tables  out  must  know  conditions. 

-  '  Gisborne  —  French  foresters  use  tables  to  show  species  ages, 

-•p reduction,  etc. 

3rown  —  Chapman  allows  25  per  cent  variation  in  tables. 

Clapp  —  Methods  of  application  are  part  of  the  job  of  Research 
assisted  by  Forest  Bfenagement.  It  will  be  up  to  the  experiment  sta¬ 
tions  to  work  out  the  application  of  the  methods  used. 


'7oj.ume  Tables  witn  Special  Ref er one e  to  Growth,  and  Y i el d  S tudi e s 

Duncan  Dunning  '  - 

in  scientific  studies  of  growth  and  yield,  volume  tables 
should  give  true  expression  of  form  and  tree  contents. 

I-  Uniformity  of  Tables  Desirable  to  .•Enable 
Comparison  between  Species  and  Regions 

1.  Universal  .tables  for  all  species  based  on  Tor  Jonson  method 
not  yet  possible.  -* 

Extremes  of  size  and  age  classes  of  American  species. 

Extremes  oi  bark  thickness  and  root  swelling  in  larger 
species. 
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c*  Qi  bivo  wiUii.n  range  of  species* 

d.  Single  table  based  on  taper  formula  probably  will  give 
reasonably  accurate  results  fo-r  one  species  under  all 
conditions  where  extremes  of  size,  age  and  site  nob 

great-.-  ..  ..  .*  .. 


e.  Application  of  Swedish  methods  to  American  trees. 

Olaught  o:a-“W  a]  lin  and '  Me  Vi  char ,  Wickenden,  Wright,  Behre,. 

2.  Taper  curves  for  each  species  by  sites  and  age  groupings 
based  on  appropriate  taper  formulae  offer  most  hope. 

-  #c  »  •  * 

3.  fundamental  studies  of  laws  of  taper,  ba,rk  thickness  and  root 
swelling  needed-  :  pew  suitable  measurements  now  available  for 
western  species-  Slow  and  expensive  process,-  . 

„4-  Present  regional  .-study  of... western  yellow  pine  data  a  short 

cut  method  to  simplified  tables  for  immediate  practical  appli¬ 
cation  with  present  standards  of  utilization- 

5-  Possibly  standard  site  class  tables  for*young  and  mature  tim¬ 
ber  will  replace  many  local  tables,. 

6.  Wide  application  of '  single  table  presupposes  make-up  of 

stands  similar  to  that  on  w hie?,  table  based,  a  s' well  as- sim¬ 
ilarity  of  form,  assuming  that  taper  curve  changes  with  age*  • 

7-  Use  of  local  tables  for  each  sample  plot. 

8.  Changing  tables  as  age  of  plot  increases, 

9>  Use  of  sample  tree  method  instead  of*  volume  tables. 

II.  Units  of  Measure 

l.>  Per  scientific  studies  cubic  foot  tables  preferable. 

a,  App’j  i cable  ,tov  small  sizes,  avoiding  some  of  apparent 
sudden  increases  due  to  growi/h  of  trees  into  lower  size 
limits- 

bo  More  even  progression  and  better  indication  of  small 
changes. 

c.  Patio  of  given  contents  to  true  volume  of  tree  changes 
less  with  size  than  for  board  measure. 

&.  Method  cf  construction  fairly  similar 
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between  regions. 


e.  For  future  fields  xnaru  adaptable  to  increasing  intensity 
of  utilisation* 

2.  Board  foot  tables  for  commercial  stud.ies* 

a.  Supplement  cubic  foot  tables  for  calculation  of  finan¬ 
cial  returns  from  expected  yields. 

b.  Board  measure  more  generally  understood. 

c.  Calculation  in  board  feet  need  not  be  extremely  accurate 
or  detailed,  thus  saving  in  expense  of  compilation. 

Use  of  board  foot  —  cubic  foot  ratios. 

d.  Possibility  of  change  from  board  measure  to  more  scien¬ 
tific  unit  of  measure  slight. 

e.  Closer  utilization. and  increasing  value  of  products  re¬ 
quire  more  accu'ra,te  tables*  Use  of  more  scientific  log 
rules.  Internationa,!  .Pule,  3/l6  inch  kerf,  for  growth 
and  yield  -  particularly  in  second  growth. 

X 

III.  Con  struct  5  of  Tables 

1.  xv ew  field  measurements  should  be  taken  so  that  data  are  suit— 

aole  for  fundamental  studies  of  taper,  bark  thickness  and  root  swell¬ 
ing. 


Cjm  Grouping  of  data  for  site  class  tables.  Preliminary,  on 
oasis  of  height.  Pinal,  by  conparisoii  of  heights,  form  factors  and 
form  quotients, 

3.  Sampling  large  groups  of  data,  ,  . 

4.  Taper  curving. 

5.  Choice  of  log  rule. 

6.  Scaling  practice;  stump  height,  top  limit,  log  lengths, 
-rimming  allowance,  Total  height  or  merchantable  height. 

7.  Form  factor  method  or  conventional  method. 

8.  Uniformity  in  method  of  calculating  frustum  form  factors  and 
base  tables. 


9. 


Characteristic 
site  curves. 


species. form  factor  curves. 


Harmonized 


.10.  Attempts  to  use  parboil c  and  conic  form  factors  for  total 
height  tables.  '  ■  •  ' 

•-  11;.,  Data  which  should  appear  in  final  table. 

•-  12.  Checking.  , 

17.  Use'  of  Table-s  in-  Compilation  6f  Sample  Plot  Data 

,  .  t 

1.  Printed  interpolated  tables.  ‘ 

.  -2.  Curves  and  alignment  graphs. 

Volume  Tables:  Growth  and  Yield  Investigations 

R.  M.  Drown 

Board  Foot  Rules  in  Practice  Unsatisfactory 

Desirability  of  use  of  sound  mathematical  board  foot  rule  as 
basis  for  all  reliable  tables.  Most  board  rules  in  use  not  sufficient¬ 
ly  accurate  under  present  standards  of  utilization. 

Cubic  -foot  the  Standard  Unit  of  Measure 

Use  of  cubic  foot  measure  desirable  in  general  practice.  Can 
be  applied  and  used  as  a  universal  unit  of  measure  under  all  condi¬ 
tions  of  growth  and  utilization.  Not  affected  by  varying  commercial 
practices.  Can  be  used  in  stands  where  branchwood  is  important. 

‘  V  T  .  .  ** 

Cords  as  a  Unit 

Need  of  more  reliable  information  necessary  for  converting  fac¬ 
tors.  Further  investigations  needed  of  actual  cubic  feet  of  wood  in 
cords  stacked  from  trees  of  different  sizes  in  young  stands.  Desira¬ 
bility  of  expressing  branchwood  in  cords  in  volume  tables. 

Converting  Factors 

Need  for  reliable  factors.  Difference  between  factors  based 
on  economic  considerations  and -those  of  mensuration.  Which  should  gov¬ 
ern  the- adoption  of  factors  in  our  current  work? 

« ,  •  .  *• 

Utilization  Standards 

1.  Cubic  feet  -  total  vs.  merchantable-.  Portion  of  trees  to 
be  used  in  volume  table  construction  in  each.  Stunp,  top,  bark,  etc. 

2.  What  should  constitute  upper  diameter  limit  of  top  and  need 
for  further,  investigations?  Variable  vs,  constant  top  diameter  limit. 
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3.  Totnl  htfi'feiit  ov  langtho,  in  tjardwood  volume  tables. 

4.  Should  yield  tgbl-es  of  total  volume  include  all  material 
present  or  only  to  a  fixed  diameter  limit?  What  should  this  1  i&it  he? 


5.  What  should  be  done  with  inferior  species  in  almost  pure 
stands?  should  actual  volume  of  all  .%re*es  ‘be  obtained,  or  should  vol¬ 
ume  of  a  substitute  tree  of  same  size  be,  included*  or';  should  volume 
of  inferior  trees  be  rejected  in  field  th'lly?..— 

X  • 

Hen  sen  -  The  local  log  rule  should  be  used,  such  as  Scribner 
in  the  Lake  States.  As  a  check,  cubic  volume  be  nsed. 

Dunning  -  International  rule  Pan  be  Introduced  in  the  various 
regions.  •  .  .. 

•  ■  *  *  ’  * 

Forbes  -  Why  not  use  the  cubic  meter?  .  -  . 

:v  ;  ■  ‘  ; 

Zon  Do  you  realise  that  there  has, been  an  effort  for  25  years 
or  more,  to  introduce  the  metric  .system  and  that  it  has  not  yet  been  . 
able  to  overcome  local  usage  of  foot  and  inches?-;  „  -  •  ' 


longer  -  We  should  continue  present  use  of- lp.cal  log  rule  and, 
use  cubic  foot  as  a  check.  ••  ‘  .  •.  • 

*  •'  ;* ... ...  . ;  ,  .•  'v  f 

Frothtngham  -  In  addition:'  Interiiatiomi  rule  .shOUldhbe  used* 


Munns  -  All  log  rules  should  be  standardized  to  International 
rale.  The  sooner  the  better  for  all.  Cubic  foot  should  be  used  for 
all  material  including  present  unmerchantable;  International  for  the 
merchantable,  ...  . 

.  ..  ,  *  j  *  » *  *■  . 

.  *■  ,  •>  *  •  •  ■ 

*  ,  1  *'•  ..  '  '  *  ,  r-„  • 

%Qn  *“  Local  log  scale. -and'  cubic  foot  volume  can  be  used  if  they 
have  a  good  .converting  factor*.;  .  *’ 


jfopk  -  We  should  undertake  standardisation  toward  making  Inter¬ 
national  rule  standard  log  rule* 

i  •  *  .  '  •  » 

.. 

Behr.e  -  (Explained  in  detail  the- form' quotient  method*) 

%  *  * . ,  .  #  .  *  •  ‘ 

Brown  -  Cord  as  a  unit  of  measure  should  be  given  greater  consid¬ 
eration  with  increase  of  importance  of  the  pulpwood  industry, 

•  .  % 

■  ■  • 

Better  converting  factors  necessary  from'board  feet  to  cubic  feet. 

V  *  ,  • 

In  hardwqod  tables  branchwood  in  cords  should  be  inclilded  on 
account  of  their  use  for  acidwood*  '•  *  ^ 

•  .  *-  *  *  '  *  *•* 

ge j droan  -  In  cubic  volume  tables,  full  volume  of  stems  including 
stump  should  oe  made  in  view  of  changing  stump  height. 
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~  siiuuia.  iid  of  p^iniiMtod  methods  and  get  down  to 
using  a  simple  and  readily  understood  rule,  both  in  the  Forest  Service 
and  elsewhere  that  will  "be  fair  to  the  seller  as  well  as  to  the  buyer. 
At  tne  present  time,  the  use  of  the  Doyle  in  the  southeast  is  mani¬ 
festly  unfair  to  the  seller  of  timber  -  the  small  woodlot  cr.  timberland 
owner  who-,. will  be  most  interested  in  tne  forestry  of  the  near  future. 
"Tne  Decimal  C  rule  also  has  very  little  to  commend  it,  though  i.n  the 
higher  diameter  classes  it  comes  close  to  the  actual-  cut.  The  small 
diameters  are  the  ones  we  should  watch  at  the  present  time.  There  can 
be  no  defense  for  any  of  the  so-called  commercial  log  rules  and  the-'  • 
sooner  we  can  discard  them  the  better.  .  '  -d 


'  Permanent  vs.  Temporary  plots,  in  growth  and  Yield  Studies 

’  1  -  G-.  A.  Pearson 


'  "j ' 


1.  This  is  not  a  case  of  conflicting  ideas. 

-  av  Each  type  of  plot* lias  its  place,  and  place. of.  each  is  usually 
-’'•-■'Well  understood.  :  f  ; 

bD  Desirable  to  make  all  plots  permanent  as  far  as  practical. 

Sven  the  most  temporary  plots  should  bo  narked  so  that  they 
can  be  relocated.  - 


2.  Permanent  plots' 


r  *  - 
V  *»\ 


Growth  studies  by  periodic  measurement. 

b.  Yield  studies.-  •’*  -  - 

/  •{  .  •  ‘  1  »*  * 

3-,  Temporary  plots  _  V  -'  ; 

a.  Stand  surveys.  V  -r  v  -i  • 

-  b.  Valuation  surveys.  •"  /- 

4.  Dumb er  .and  -size  of  plots  required.  -  .  " 

©•i  Depends; upon  uniformity1  bf:  stand7  and  site. 

.  ■  .  i-  t  ..-•■■■  :  ■■■  .  --  - 

Depends  upon  size  of  area  represented.  . ■*r:h 

^  «-*  “  ^  ....  _  •  •  * 

rv.  c.  Depends  upon,  density  of  stand."  ''  7 

.  .  Should  be' large  enough  -to  secure  good  /representation  of 
dtameter 'classes;  -rshbul'd  not  be  so  large  as  to  preclude: 
detailed  work.*  ‘  ...  -  r.-v  d-  : 


C  Z  '  f 


r  ?.r  '  -  -  ^ 


'  \  i>  /■*> - 


.  • '  •' 


f  so. 


4*  Many  small  plots  vd.  few  large  on;3S. 

e;  Should  only  one  site  quality  be  represent  ed  in  a  plot?  ^  Ij 
•:.  *  how  are  data  to  be  applied  to  extensive  area  of  mixed  sites? 
•.f*  In  thev ease  of  old  plots  representing  mixed  site  qualities, 

...  .  how-. may  sites.-  be  -differentiated-?- 


,  ..  Clapp  —  Mr.  Munger,  what  .have  you  used  in  D~6  in  your  yield 
studies?  .  .  . 


Hunger  -  Temporary  plots. were  used  in  the  E— 6  yield  studies, 
it-  w^uid-HfeVe  Veeh  desirable  to'  have  marked  the  piots  permanently. 

D~6  plans  to  attempt  to  relocate  some  of  these.  It  is  very  desirable 
to  tag  all  trees  in  permanent  sample  plots. 


...  •  TeiArran-  -  To -makel  a  normal  yield  table-  for-  even-aged  stands  it 

is  desirable  to  use  chiefly  temporary  plots. 

Son  -  Agrees  that  temporary  plots  are  desirable  for  oven-aged 
forests.  _ 

Kit tr edge  -  Pointed  out  that  there  are  changes  in  the  stand  that 

can  be  studied. only  by  means  of  permanent  sample  plots. 

/•  '  ■"**'«  *"  '  . 

-  ,  -  ,  .  .  '“k  *  .  '  ‘  *  '*  •  ”  * 

MUnns ' -  Permanent  plots  a.re  essential  in  methods  of  cutting 
studies. 

Weidman  There  is  a  Held  for  both  classes  Of  plots  even  in 
methods  of  cutting  studies,...  ... 


Pearson  -  It  would  be  advisable  to  mark-  temporary  plots.  They 
can  then  be  found  easily  and  remeasured  if  found  to  be  desirable. 

Munns  -  Strip  surveys  could  be  narked  at  beginning  and  at  inter¬ 
vals  on  the  course  run.  These  then  become  valuable  for  further  examina¬ 
tion. 

Pro  thin, gham  -  The  Appalachian  Porest  Experiment  Station  is  using 
permanent  plots  for  thinning  and  methods  of  cutting  studies  and  temporary 

plots  in  yield  studies. 

Behre  -  Westveld  is  marking  plots  he  is  now  putting  out  so  that 
he  can  return  to  them  if  desirable.  At  the  Northeastern  Forest  Experi¬ 
ment  Station  we  believe  it  desirable  to  mark  them. 

Erauch  -  The  big  value  of  permanent  plots  is  that  the  trees  on 
them,  are.  tagged,  wh'i,le.  those  .on  temporary  plots- are  not  tagged.  This 
makes  them  less  desirable  for  the  purpose  .of  remeasurement. 


Xorstian  -  Suggested  that,  in-  the  case  of  borings  made  to  the  cen¬ 
ter  of  the  trees,  they  should  be  adjusted  to  the  average  radius. 
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Field  Technique  in  Growth  anr _ Yield  Studies 

Duncan  Dunning 


Field  me  is  hods  dependent  on  object 
-  method's,,  •  •  - 


of  study  and  proposed  office 


Permanent  or  temporary  sample  plots  -  advantages  and  disad¬ 
vantages  of  each  well  known^ 

1.  Urgent  need  of  yield  tables  necessitates  use  of  temporary  sairpi 
plot  ^method  where  fully  slocked  stands  representing  different  ages  by 
types  and  sites  may  be  had.  Should  be  supplemented  and  checked  by 
permanent  plots,, 

2.  Studies  of  effects  of  cutting  necessarily  involve  permanent 
plots.  Temporary  plots  and  timber  inventories  for  timber  sales  admin¬ 
istration. 

’  A.  Permanent  Plots 

I.  Planning  Work 

1.  Location  in  relation  to  other  work  to  avoid  excessive  travel. 

2.  Timing  establishment  to  avoid  periodic  seasonal  overloading 
with  field  and  office  work. 

3.  District  research  project  imp. 

4.  hete  during  travel  suitable  stands. 

5.  Limitation  to  concentration  and  synchronism,  suitable  stands, 
cutting  operations,  etc. 

6.  Brief  working  plans  or  field  instructions  listing  details  of 
work  and  equipment  needed  saves  loss  of  time  and  improves 
quality  of  data.  Use  of  forms. 

7.  For  remeasurements  field  copy  of  previous  notes,  photographs 
and  original  measurements  in  convenient  form. 

8.  Fractional  parts  of  growing  seasons.  • 

II.  Selection  of  Plots 

Suitability  of  stand  to  object  sought  should  be  assureds  Re¬ 
striction  of  variable  factors  represented.  Each  plot  should 
represent  only  one  site,  type  and  age  class  or  cutting  method 

2.  Future  accessibility. 

3.  Insuring  permanency*  Signing.  Withdrawals. 

4.  Site  and  type  standards. 

5-  For  cutting  plots  essential  to  establish  plot  a,nd  make  com¬ 
plete  examination  before  cutting. 
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III.  Ar oa  and  Humber  of  Plots  Reguirjd 


1.  Per  yield  studies  determined  by  sites,  types  and  age  classes 

.  : .  ..  %  represented.  '  ■  ■  1 2 * * 5 6  . 

2,  For  catting  studies  "by  sites,  types  and  methods  o-  cutting. 

IV.  Surveying,  Marking  BoundarjLe^,  J/jappin^  *  • 

V .  Measurements 

•  ,  t 

1.  crew  organization..  . 

2.  lagging.  "  •  -  "  ■  ' 

3.  Diameters.  p 

4.  Heights  and  hysometers. 

5.  •  Few  -trees.  •• 

-• :  i  6.  Details;  saving,  time  and  ^expense.  A  •?  ;  -/; 

7„  Dotes,  forms  and  standard  abbreviations. 

8.  Photographs. 

9.  Perm  changes  in  second -growth  forests  and  mature  stands. 

10.  Reproduction  strip  tallies  on  cut-over  areas. 

VI .  Costs 

o’  ...  ;  .  •••  B;  Temporary  plots  ' 

I .  Selection  of  Yield  Plots  >  .  •  -•  " 

1.  Site  criteria,  .height  growth,  soil  character,  herbaceous  and 
shrubby  vegetation,  general  knowledge  of  precipitation. 

Degree-  of  shocking.  ■.  Presence  of  undergrowth.'-  Rate  of  growth. 
Health  of-  stand,  •  a  '  - .  '  •"  ~-"r. 

3.  Type  standards  in  mixed- stands. 

*• '  .4.  Area  and  number  of  p loft  s  required.  :  ' 

II.  Measurements  •  .  ••••  * 

.  *■ 

1.  Crew  of  three  men  most  efficient,  V -  *  •  • 

2.  Location  of  boundaries  in  relation  to  crown  spacing. 

-  •/  3.  Survey.-  •  A-  :  •  ***  V  -•  •  "  -  ••• 

.4*  Fiacre  mr  .and  height  -measurements  dependent  on  method  ’of  compila< 
...  fcicn  with  site  —  height;  Curves -available  only  enough  heights 

of  dominant  trees  taken  to  reference  plot  to  proper  site. 

5.  Allowance  of.  opening's"  and  unmerchantable  species. 

6.  Total  ages  and  breast  height  ages. 

”7.  Taper  measurement  S' -taken  Where  opportunity  offers’ to  check 
volume  tables  and  height  Curves.  '  •  •  •  - 

III.  Costs 
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Forbes  —  Tne  question  of  the  desirability  ox  painting  numbers 
on  trees  as  compared  with  tagging  was  briefly  discussed,  emphasis 
being  placed  on  the  fact  that  vandals  do  net  molest  the  painted  num¬ 
bers  as  much  as  the  metal  tags. 

Pearson  -  Regardless  of  the  number  of  trees  per  plot  the  upper 
diameter  classes  above  20  inches  are  inadequately  represented.  Krauch 
has  suggested  that  large  trees  outside  the  plots  be  tagged. 

Dunning  -  There  would  seem  to  be  an  inconsistency  in  the  com¬ 
putation  of  sample  plot  yields  from  volume  tables  based  wholly  on 
diameter  and  which  do  not  take  into  account  changes  in  volume  in  the 
individual  tree. 


The  Place  of  Increment  Borings  in  Growth  and  Yield  Studies 

Duncan  Dunning 


General  ■ 

*  l 

Various  pses  of  increment  borings  -  age  determinations,  growth 
predictions,  effects  of  thinnings,  effects  of  fire,  insect  damage, 
weather,  stem  analyses.  Limitations. 


I.  In  Management  Plan  Work 


1.  Even-aged  stand  yield  tables,  preferable  if  available. 

2.  All-aged  stands  for  prediction  of  yield  at  time  of  second  cut. 

a.  Use  in  connection  with  stand  tables  from  reconnaissance 

data. 

b.  Select  old.  cut-over  areas  if  any  available. 

c.  Select  typical  dominant  trees, 

d.  Proper  representation  of  diameter  classes  and  species  in 

mixed  stands  requires  large  number  of  cores.  Propor¬ 
tion  number  by  species  and  diameter  classes  on  basis 
of  importance  and  representation  in  stand. 

e.  Correct  stand  left  after  typical  marking  by  average-  losses 

due  to  legging  and  A] ash  disposal.  Allowance  for  subse¬ 
quent  death*.  Trees  entering  lower  limits. 

f.  Prom  series  of  inch  class  diameter  growth  curves  deter¬ 

mine  diameters  at  given  future  period.  Apply  height  - 
diameter  curves  and  volume  tables. 


II.  To  Supullment  Temporary  Plots  for  Yield  Studies  -• 

1.  Scarcity  of  fully- stocked  even-aged  stands  representing  differ¬ 
ent  age  and  site  classes.  Particularly  good,  plots  may  be 
used  for  one  or  two  younger  qnd  one  or  two  older  10-year  age 
classes. 
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2.  Allowance  for  changes  in  corrposrtini  -> 

•*  ....  .  .  *-'•**,'* 

III.  To  Determine  the  Effects' ^ of ^ Cutting  , 

.  *  *  ' ' r'  «•  *  **'• 

•  1.  Select  iori  and  description,  of  trees* 

2,  Extent-  of  cutting.. 

3c.  Other  factors  influencing  growth;  entrance  of  undergrowth, 

weather.  __  A 

« -17.:  r'?lre  Parage,  Insect.. Damage,  Turpentining 
V.  Correlation  with  Weather  Records 


VI.  Measurement  of  Cores 


Behre  -  Believes  that  increment  "borings  can  he  used  much  more 
widely  than  they  have  "been  used  in  the  past.  Ho  suggested  that  two 
measurements  taken  on  opposite  sides  would  add  to  the  accuracy  by 
adding  the' two  and  reducing  to  the  average  radius  as  suggested  by 
Xorstian*  . 

Bates  -  Raised  the  question  that  probably  the  stimulated  diameter 
growth  after  cutting  is  not  held  uniformly  up  the  tree.  _ 

.  Behre  -  The  important  question  is  proportionate  stimulation  at 
.different  points  on' the,  stem  as  affecting  the  form  of  the  tree.  Stud¬ 
ies  i;  in  western  white  pine  are  not  yet  completed  to  show  how  this  works 
out,  but  the  indication  is  that  .there  is  little  change  after  15  to  13 
years.*  I  believe  that  increment  borings  at  the  middle  of  the  stem 
should  be  taken  as  well  as  at  breast  height. 

Running  -  At  the-  stations  where  studies  in  form  are  in  progress, 
measurements '  should  be  made  at.  intervals  up  the  stem  from  the  ground. 
This  would  probably  give  a  definite  answer  to.  the  question.  Climb  the 
trees*  '  •  _  •  '  \ 

•  •  •  Standard  Harms  for  Growth  and  Yield  Studies 

""  A,  Pearson 

*•  '  *  •* 

•  r  ,  . 

1.  Underlying  Principles  in  Standardisation 

a.  Economy,  in  printing. 

This  is  really  a  secondary  consideration,  ; 

b.  Development  of  best  me  shads..:  : 


c.  uniformity  cf  Methods* 

(a)  Insures  continuity  in  case  of  personnel  changes. 

(b)  Comparability  of  data  in  various  regions. 

.  .  •  •  '  %  ,,, 

if  -  «»  .  **.**••  » •  *" 

c  ‘  *  •  •  ‘  '**  ’  *  •  "  *  ‘  -  •  •  . 

2.  Limitations  of  Standardization 

•  a. '-Valuation  in  local  conditions. 

Number  of  species,  range  of  diameters,  density  of  stands, 
rate  of  growth,  ' 

b.  Difference  in  objectives.  . 

(a)  These  should  be  harmonised  as  far  as  possible, 

(b)  Should  agree  on  certain  basic  data. 

M-’i  ‘ 

c.  Standards  should  be  sufficiently  flexible  to  admit  of  ncces- 

r.  sary  lariat  ions*’  ‘  .  .*■  ’  .  1.  . 

3.  Dorms  for  Study  of  Gorwth-oh  -Permanent .  Sample  Plots  (Me) . 

a.  Discussion  of  Me  forms  recently  adopted. 

4.  Proposed  Forms  for  Yield  Study. 

t  -  4  ill  ; 

•  a.- Form- proposed  by  Munns. >■  -  .  •  . :  ... 

(a)  Accommodates  too  few  species  on. page. 

(b)  Pange  of  diameters  too  small. 

This  can  be  remedied  by  omitting  numbers  of"  diam-  * 
etor  classes. 

(c)  Placing  descriptive  notes  at  head  of  sheet  uses  up  space 

needed  for  recording  measurements,  and  does  not  pro¬ 
vide  adequate  space  for  the  notes. 

(d) .  Some  object  to  using  back  of  sheet  for  any  class  of 

data;  others  favor-using  it  for  descriptive  notes 
only. 

*  •> 

b.  Form  proposed  by  Frothihgham. 

(a)  Provides  for  large  number  of  species,  but  leaves  in¬ 

adequate'  space  for  crown  classification. 

(b)  proposes  placing  most  of  descript ive  notes  and  also 

a  form  for  analysis  of  sample  trees  on  back  of,  sheet. 

c.  Form  proposed  by  Pearson.  •"  * 

(a)  Accommodates  4  or  possibly  8  species*, 

-  ... .  Does  not  meet  requirements  in  hardwood  region, 

(b) .  Leaves  o.qe-half  *c:f  columns  o’pren  to  be.  filled  in  as 

■  :  .  .  -needed  for  tallying ■  or  compilation. 

.  -(c)  Descriptive  notes  on  back. 
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d.  provable  solution- 

(a)  Special  form  for  hardwood  regions. 

(b)  form  for  western  regions  should  accommodate  at 

least  4  species. 

,  . .  (c)  Host  of  descriptive  notes -can  go  on  back. 

(d)  Limited  flexibility  by  reaving  certain  columns  open. 

(e)  Supplementary  form  for 

Analysis  of  increment  cores 
Taper  measurements 
Seedling  analysis 
Sample  tree  analysis  ' 

Munns  -  The  following  comments,  have  been  made  on  the  Methods 
of  Cutting  Summary  forms.  While  it  appears  as  if  considerable  work 
were  required  to  maintain  them  in  good  shape,-  it  is  believed  that  as 
the  years  pass,  they  will  serve  the  purpose  and  justify  their  existence. 
Most  final  criticisms  are  not  essential. 

FORM  1 

District  5:  Omit  heading  in  column  "Volume  -  cubic  feet  or  basal 
area*5  in  order  to  avoid  crossing  out  items  on  the  sheet  and  for  possi¬ 
ble  other  uses  if  desired.  Suggests  that  every  tenth  line  be  luled 
heavy. 

Bates:  Columns  not  wide  enough  for  typewriting. 

A.  column  is  desired  preceding  the  d.b.h.  column  headed  "Dis¬ 
posal15  to  record  information  as  to  whether  a  tree  was  marked,  cut,  or 
knocked  down. 

v  \  .  **...* 

Forbes:  Change  last  column  to  "Seed-bearing  capacity"  instead  of 
"Height  to  the  base  of  crown.," 

base 

Lake  States:  Change  "^e^^-,to  -^a-sb  of  crown"  to,  "Length  of  Crown." 
Change  position  from  ’"right.  to  between  total  height  and  volume 

columns.  Provision  should  be  mad©  on  the  form  for  initialing. 

Northeastern:  No  provision  made  for  trees  partially  or  wholly  released 
after  cutting  which  had  no  definite  basis  for  crown  class.  Crown  class 
column  should  be  omitted  as  crown  class  is  included  under  physical 
condition  column.  •;*  ... 

Appalachian:  The  month  in  which  the  examination  is  made  should  be  given 
in  addition  to  the  year.  It  is  suggested  for  the  physical  notes  in 
the  large  series  of  columns  that  the  numbers  1,  2,  3,  and  so  on,  would 
be  preferable  to  the  letter  symbols  proposed.  In  view  of  the  possible 
use  of  machine  tabulating,  it  is  wondered  if  we  could  not  use  the 
series  running  up  as  high  as  10  for  the  various  classes  involved. 
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Priest  River:  Form  1  -  cannot  r.'Oe  used  on  yield-  study  plots  because  of 
the  large  number  of  trees  involved.-  It  is  doubtful  if  the  crown 
classification  is  practicable,  in  ary  but  certain  restricted  classes 
of  work*  '  '  '• 

•  •  M '  y  * 

•'  ''  •  fopm .2  *:y  -  ■  V  ••  ’ 

bake  States:  Double  columns  at  top  should  be  omitted  in  order  to 
prp.vide-for  any  class  of  use  desired,  -Recommended  that  " gross”  be 
used  instead  of  "total"  as  otherwise  there  is  frequent  confusion  in 
definition. 

**  ***  *'<#*v  •  .  ..  .  . 

Fort  Valley:  Total  increment  should  be- defined.  Total  includes  the 
net  ’  increment  plus  the  . volume  of  dead  trees.  (See  Chapman’ s  "Men¬ 
suration,”  page  324).  Should  be  gross  instead  of  total  in  order  to 
avoid  confusion  as  on  Form  4. 

District  5;  Desires  to  have  area  and  location  of  plots  put  on  each 

individual  sheet  as  needed  constantly  .in  working  up  data. 

* 

Northeastern:  Desires  to  combine  ‘ne?/  trees  -on' Forms  2  and  2a  and  pro¬ 
vide  for  the  -summary  of  increment  bottom  of  Form  4.  This  should  be 
prepared  so  as  to  provide  more  space  than  is  now  afforded  to  include 
mean  annual  as  well  as  periodic  annual  increment.  The  form  is  too 
crowded  and  too  little  space  allowed  for  easy  recording  and  study 
of  data.  •  .  •  3  - 

....  -  *' '  ‘  i  V-. 

.  FORM  4  "  — 

■ - ; - r*  «•-  ..... 

•  -  %  v  ^  •• « •».*  w.  -  t 

Fort  VaJ.ley:  Desires  to  change 'total  increment  into  period  net  annual 

increment  and  annual  increment  into  net  annual  increment. 

*  .. 

CQMMBLT  '  . 

It  was  suggested  that  members  of  the  conference  should  take  up 
with  the  members  of  the  Forms  Committee  any  changes  they  desired. 

Munns  pointed  out  the'/',  uii s  had  been  considered  in  more  or  less  detail 
with  individual  members  already.  Logical  changes  have  been  made.  It 
is  now  felt  that  the  Me  forms  are  in  final  shape  and  will  stand  the 
test  of  field  usage.  Idea  has  been  to  make  them  suitable  for  all 
long  time  permanent  records  for  Management  plots  where  individual  tree 

records  were  kept.  The  committee  was  continued.  Pearson,  chairman; 
Munns  and  Bates. 

v  _  *  -  -* 

\ 

*  •  4  _  %.  .  . 

Efficient  Methods  in  Yield.  jStudies ;  Fhort  Cuts.  Crew.  Personnel 

‘  C,  G-.  Bates 

In  his  introductory  statement -to  "Instructions  for  the  Estab¬ 
lishment  .and  Measurement  of  Sample  Plots ,D-5"  (October  1,  1923)' 
Dunning  states  "There  is  no  question  but  that  careful  attention  to 
the  many  apparently  trivial' details  will  greatly  increase  the  amount 
of  work  done  in  a  day  and  produce  better  data,  thereby  simplifying 
office  work." 
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There  is  no  doubt  as  to  the  trail!  of  this  statement  particu¬ 
larly  the  part  which  I  have  underscored.  I  have  known  these  de¬ 
tails  to  keep  a  crew  very,  very  busy  until  dark,  and  even  then  the 
ground  covered  did  not  seom  nflo^ua.tc. 

But  we  must  have  the  details.  If  we  neglect  thtfA,  our  contempo¬ 
raries  and  posterity  will  certainly  have  unkind  things  to  say  of  us. 
What  I  am  trying  to  say  here  is  simply  this;  there  may  be  efficiency 
and  inefficiency  in  doing  fieldwork,  but  there  is  certainly  no  such 
thing  as  a  short  cut  to  accuracy.  The  shortest  way  to  good  results 
in  this  work  -is  certainly  a  long  way  around.  I  am  then,  talking  about 
efficient  or  inefficient  work  as  judged  by  the  results.  It  cannot 
be  too  often  repeated  that  if  the  field  work  is  precise,  almost  any¬ 
thing  can  be  obtained  from  the  data;  if  inaccurate,  nothing  of  value. 

Since  Dunning  has  produced  an  exhaustive  thesis  on  sample  plot 
measurements,  and  I  have  outlined  what  I  consider  essentials  in  the 
D-2  Research  Handbook, . there  is  no  need  to  go  over  the  whole  subject. 

I  shall  simply  pick  out  from  those  discussions  and  from  what  little 
I  know  of  the  work  elsewhere,  a  few  points  on  which  there  is  apparent¬ 
ly  room  for  difference  of  opinion. 

In  any  study  of  growth  and  yield,  whether  it  be  on  temporary 
or  permanent  plots  or  by  strip  surveys  or  what  not,  I  think  it  must  be 
generally  conceded  that  we  want  to  determine  the  total  productive 
potentialities  of  the  site,  which  may  best  be  expressed  as  cubic  foot 
increments*  ftith  this  fundamental  information,  we  my  use  almost  any 
method  for  transposing  these  data  into  board-foot  increments  or  cur¬ 
rent  yields.  Our  mahagerasut ,  to  be  worthy  of  the  name,  must  aim  to 
obtain  a  maximum  possible  percentage  of  the  total  increment.  We  set 
tnis  up  as  a  goal  -  possible  increment  100  cu.  ft. ,  net  yield  per 
acre-annum  not  less  than  90  cubic  feet  or  500  or  600  board  feet,  as 
the  case  my  be. 


With  this  as  a  thesis,  let  us  lead  to  essentials: 

1.  On  either  -n errrnjient  or  temporary  plots,  the  measurement  of 
every  tree  of  appreciable  volume.  If  we  ignore  trees'  3.5”  D.B.H.  and 
lees,  which  are  putting  on  even  10  per  cent  of  the  total  increment  of 
the  stana,  why  strive  for  more  than  90  per  cent  accuracy  in  any  of  the 

other  measurements.  A  better  basis  is  to  measure  every  tree  which  has 
a  D.B.H. 


^  2.  On  permanent  plots,  every  tree  tagged  with  a  permanent  seri¬ 
al  numb  or*  This  is  not  so  much  for  individual  tree  records,  of  which 
a  fetish  may  easily  bo  made ,  as  to  make  sure  that  none  are  overlooked. 

c  writer  is  prepared  to  say  that  there  is  no  satisfactory  substi¬ 
tute  fffi#  the  complete  tagging.  Tags  are  applied  as  the  trees  are 
approacned,  moving  from  side  to  sitiur  m  a  •sounviratlv'ciy  narrow  strip, 
whoce  new  boundary  is  constantly  being  defined  by  the  tallier  and 
observer,  the  other  boundary  by  the  trees  already  narked. 
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After  a  plot  has  b,een  tagged,  two  pen  should  go  over  it 
carefully,  following  the  edges  of  each  separate  strip  and  look— 
ing  toward  its  center  to  see  tliat  no  trees  have  been  overlooked. 

It  is  far  more  important  for  future  ease  of  measurements 
that  the  trees  in  a  strip  should  he  approached  in  a  natural  and  logical 
order,  than  that  the  strips  should  he.  formally  laid  out  in  straight 
lines.  •  .... 

3.  Diameters  breast— high  measured  to  nearest  0*1  inch  at  des¬ 
ignated  point  on  the  stem.  The. point  originally  chosen  should  be  fer 
convenience  with  reference  to  limbs,  swellings,  etc.,  and' may  be  a 
little  above  or  below  4.5  feet,  so  long  as-  it  is  designated*  We  have 
found  it  most  convenient  to  designate  the  nbreast-height“  as  just 
below  the  metal  tag. 

In  -the  original  field  work,  the  tagger  nails  on  the  tag 
while  the  diameter  man  is  holding  the  tape  in  position. 

4„  Height  measurements  on  every  tree  seem  superfluous-  Every 
tenth  standing  tree  should  be  adequate  to  represent  the  different 
height  groups/  and  at  the  outset,  if  any  cutting  is  being  done,  we 
prefer  to  obtain  representative  heights  from  felled  trees.  Let  us 
remember  that  height  growth  is  not  an  end  in  itself. 

5.  Ear.  more  important  than  individual  tree  heights  is  a  volume 
table  of  strictly  local. application  to  the  area  in  question,  since 
form  factor  varies  with  site  and  stocking  fully  as  much  as  height 
(relative  to  diameter).  A  standard  of  50  trees  for  any  plot  or  con¬ 
tiguous  group  of  plots  may  be  taken  as.  the  minimum  for  a  volume  table. 
This  must  be  revised  as  the  stand  changes  in  character,  necessitating 
the  cutting  of  trees  in  surrounding  stands  if  more  thinning  is  not 

to  be  done  in  the  plot* 

-Jor  a  strictly  local  table,  volumes  on  D.B.H.  only  will  usu¬ 
ally  suffice,  since  D.B.H.  and  height  will  vary  together.  If  further 
division  is  necessary,  as  for  height  groups,  other  tables  can  probably 
be  consulted  to  obtain  the  correct  curving  of  the  rather  meager  data. 

Volumes  cannot  be  applied  satisfactorily  to  groups  represent¬ 
ing  mere  than  0.5  inches  range  in  diameters  and  preferably  tables 
should  show  volumes  for  each  0.1  inch. 

6.  While  there  is  no  serious  objection  to  a  field  sheet  for 
each  individual  tree,  we  can  see  no  use  in  much  cf  this  detailed  rec¬ 
ord,  The  conditions  of  importance  (health,  form, -etc,),  vary  with 
the  locality  and  their  proper  designation  can  be  worked  out  quickly 
on  the  ground,  We  believe  a  single  sheet  allowing  lines  for  2 0-25 
trees,  by  serial  number,  and  with  space  for  3  or  4  successive  diam¬ 
eter  measurement",  and  a  wide  column  for  11  Height  and  Condition'*  is 
all  that  is  needed. 
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?.  ixi  mil  study  oi  'nio^a.s  of  matting  or  thinning,  the  orig¬ 
inal  tally  should  be  made  before  cutting  and  trees  to  be  left  should 
be  tagged.  This  is  essential  in  order  to  know  what  conditions  pre¬ 
vailed  which  my  influence  later  growth,  but  also  to  know  how  badly 
rfche  cutting  has  been  done.  I  sometimes  fbar  that  we  are  "kidding 
ourselves"  as  to  the  care  with  which  Forest  Service  timber  is  cut. 

.«  -  >  .  •  :  i 

.  8.  One  of  the  greatest  essentials  of  sample  plot  work  is  a 
thorough  check  of  the  stand  after  cutting  and  as  this  frequently 
means  a  delay  of  a  month  to  a  year,  we  have  here  a  strong  reason 
for  employing  local  Forest  officers  in  the  6riginal  work.  This 
check:! s  a  comparatively  simple  matter  and  involves  accounting  for 
all  of  the  numbered  trees  which  were  supposed  to  have  been  left. 

9.  As  stated  by  Dunning,  a  crew  of  about  3  men  seems  best 
for  work  on  permanent  plots.  On  original  work  the  3-man  crew  can 
be  divided  into  (1)  tallier  and  observer,  (2)  diameter  man,  and 
(3)  tagger.  Cn  remeasurement  work  the  third  man  is  not  needed. 
Usually  the  most  experienced  and  careful  man  of  the  crew  should 
take  the  diameters.  A  great  deal  of  difficulty  has  been  experi¬ 
enced  in  getting  precise  diameter  measurements,  even  with  the  diam¬ 
eter  tape  applied  at  fixed  points.  Either  one  man  should  make  all 
cf  the  measurements  on  a  group  of  plots  which  are  to  be  conpared, 
or  there  should  be  a  regular  rotation  between  members  of  the  crew. 
The  latter  seems  preferable,  on  the  basis  that  the  average  of  three 
men*  s  work  will  compare  pretty  well  with  the  average  of  any  other 
three  in  subsequent  years.  ... 

10.  There  is  usually  serious  question  as  to  how  large  plots 
should  be  to  obtain  "accurate"  growth,  data.  We  do  not  want  to  cov¬ 
er  any  more  ground  than. is  necessary  ^to  properly  represent  a  given 
set  of  conditions.  It  is  not  necessary  to  answer  this  question  arbi¬ 
trarily.  In  a  stand  of  irregular  character  and  uneven  growth  condi¬ 
tions  for  the  individual  trees  it  is  found  -that  the  standard  devia¬ 
tion  of  growth  of  any  individual  tree,  from  the  mean  growth  of  all 
trees  of  the  same  2— Inch  .diameter  group,  48 tfo  of  the  average  growth. 
This  means  that  50  trees  will  give.-^sgn  average  figure  for  growth 
of  the  one  group,  accurate  to  within  5^,  which  it  seems  to  me  is 
the  greatest  error  :that  should  he  allowable.  One  hundred  trees 
will  only  reduce  the  error  to  3  per  cent.  Of  course  this  does  not 
mean  that  we  must  have  50  trees:  for  every  2— inch  diameter  group, 
for  by  careful  curving  with  the  higher  and  lower  groups  we  may*  hope 
to  "iron  out"  some  of  this  probable  error.  But  it  seems  that  the 
most  variable  size  group  of  the  stand  should  be  represented  .-by  trees 
ox  this  number,  that  is,  25  to  each  inch  class.  This  group  i?ill  be 
the  intermediate  trees  of  the  stand,  or  possibly  the  co-dominants, 
so  far  as  I  have  observed,  the  dominant  and  suppressed  trees  having 
more  definite  status.  The  above  possibly  represents  an  extreme  case 
cf  variability  but  may  be  usedf as  a  guide.  .. 
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Minimum  Requirements  for  sample  Plots 
F.  3.  Baker  (Read  by  C.  B.  Morse) 
which 

Sample  plots /have  been  laid  out  to  date  in  District  4  have 
been  handled  entirely  by  the  old  Research  organization  and  estab¬ 
lished  in  conformity  with  the  regular  practices  of  Research,  includ¬ 
ing  the  multitudinous  observations  which  are  required  in  the  growth 
and  width  of  the  crown,  its  shape,  health  and  all  the  notations  that 
are  expected  to  be  made  regarding  the  condition  and  form  of  the  tree. 
Row  Research  is  abandoned'  in  this  District,  perhaps  representatives 
from  some  of  the  surrounding  districts  having  experiment  stations 
will  come  into  cur  region,  but  in  view  of  our  reputed  poverty  of 
timber,  it  is  hardly  probable  that  they  will  spend  much  time  with 
us  establishing  many  new  sample  plots.  Just  the  same,  we  need  re¬ 
sults  from  sample  plots  even  in  the  management  of  our  lowly  timber. 
Alpine  fir  and  limber  pine  are  managed  on  the  same  principles  as  the 
3 ordly  redwood.  What  to  do  l  It  is  entirely  out  of  the  question  for 
us,  even  with  technically  trained  Forest  Assistants,  to  tackle  the 
establishment  of  sample  plots  in  all  their  scientific  intricateness. 
Either  we  have  got  to  go  without,  or  find  something  that  is  adaptable 
to  organizations  bereft  of  a  research  branch  and  without  the  time  to 
put  in  sample  plots  measuring  up  to  Research’ s  standard.  We  think 
that  probably  other  districts?  even  those  which  rejoice  in  the  posses¬ 
sion  of  experiment  stations,  would  be  benefited  also  by  the  formation 
of  a  standard  plan  for  sample  plots  which  would  be  useful  for  simple 
management  purposes.  Research  intends  to  use  the  results  of  its  plots 

as  a  basis  for  seeking  out  fundamental  facts;  as  the  correlation  of 
growth  with  crown  development,  and  other  factors,  and  for  an  intensive' 
study  of  the  best  way  to  apply  the  results  secured  on  sample  plots, 
as  illustrated  by  the  work  of  Krauch  in  District  3.  But  we  are  anxious, 
primarily,  to  learn  what  is  going  on  in  certain  stands,  in  the  matter 
of  growth  and  losses  from ( various  causes.  Nothing  more  detailed  is 
needed,.  What,  then,  is  the  minimum  that  will  give  us  what  we  want? 


The  size  of  plots  is  a  factor  that  has  even  troubled  research 
men.  Wo  believe,  however,  that  the  size  will  have  to  be  governed  very 
largely  by  the  character  and  density  of  the  timber,  and  may  range  from 
10  acres  of  open,  mature  western  yellow  pine,  to  as  small  as  a  quarter 
of  an  aero  in  dense,  uniform  lodgepoie.  The  more  careful  studios 
that  are  being  made  by  Research  go  far  to  show  that  results  on  many 
plots  roust  be  applied  to  ether  areas  through  a  study  of  the  way  dif¬ 
ferent  diameter  classes  respond  to  the  cutting  treatment  that  has 
been  applied,  rather  than  clapping  the  results  on  the  whole  area  on¬ 
to  another  site.  Therefore,  the  plots  should,  bo  large  enough  to  give 
a  good  representation  of  all  the  essential  diameter  classes  found  upon 
the  site  concerned. 
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Research  has  also  insisted  that  the  plot  should  he  accurately 
laid  out  and  the  area  carefully. determined,  TTo  cannot  feel  that  tnis 
is  at  all  necessary.  W'^t  difference  is  it  going  to  .make  whether  we 
have  five  acres  or  4*8  acres?  We  will  si tr-ply  fool  ourselves  into 
thinking  that  the  stand  we  find,  is  r  or  haps  6,000  feet  an  acre, 
whereas.',  if  we  Ladhecn  more  careful  we  would  learn  that  it  was  only 
5,880.-  What  dco.s  that  mean  when  tie  he^t  five-acre  area  taken  hy 
chance  may.  havo'pnly  4,Q00  feet  .upon  it?  The  essential  thing  is  to 
1  earn  what  the  charges  are  from  time  to  time  and  therefore  the.  neces- 
sary  thing, is  to  get  the.  same  area  each  'time,  or  even  more  specif¬ 
ically,  .the.  sarnie  trees*  The  moral  of  this  is,  tag  all  trees  that 
are  measured  and  ’blase 'the  opt  side  boundary  with  the  fact  borne  in 
mind  all.  the  time  that  the  tagging  is  the.  more  important  thing  of  the 
two..  This  is  the  first  of  the .  fundamental  requirements. 


The  second  thing ’is  to  l.earn  what  the  trees  that  have  been 
chosen  to  represent  the.  stand  are  doing  in  the  way  of  growth  as  the 
years  roll  hyA  It  is. '.obvious  that  diameter  measurements  will  have 
to  ce  taken,,  at  intervals  that  should  be  approximately  regular,  al¬ 
though,  .this  is  of  secondary  importance,  as  the  results  are  reduced 
to  a  grow i'h-per~year  bas5  s  anyway-.  These  diameters  should  be  taken 
with  a  diameter  tape  as,  calipers  are  forever  introducing  upsetting 
fawners,.  The  other.; thing  which  requires  study  is  height  growth..  This 
is  .a  .difficult  .problem, ,  even  on  the  pjots  laid,  out  by  professional 
plot  rxrakers*  I-t  lias  to  be.. dene  accurately  or  it  is  nor  worth  much. 

As  an  absolute  minimoro  requirement,  we  propose  the  measurement  of  a 
number  of  ‘trees,  we  can’  hardly,  say  .exactly  how  many,  in  each  diameter 
class*  The  same 'trees  are  to  be  measured  at  each  succeeding  remeas— 
urement i •  because  diameter  height  relations  have  an  unfortunate  way  of 
changing.,  following  a  cutting  which  releases  trees  and  introduces 
OthPr  new  far  tors  a,  16.  hew  of  the  difficulties  which  have  beset 
ether  people  in  handling  this  problem „  we  believe  that  we.  will  .have  . 
to  go  so  far  as  to  say  tint  the  points  from  whi  ch  the 'tree  height  Is 
measured  must  be  tied  down  in  some  why  So  get  aro'uiid'  the  difficulty 
caused,  by  leaning,  trees.  The  easiest  way  of  handling  this  would  be  to 
use.  a -forest  .'service  bypsometer  and  stand  each  time  close  beside  a  tree 
whose  number  could  be  given  on  the'  record.  This  irroresseh  us  as  suffi¬ 


cient. 


A  field  sheet  for  recording-' the  information  on  a  plot  of  this 
kind  need  .have  but  two  columns;',  one  for  the  number  of  .the  tree,  and  the 
oilier  one  for  the. •diame tor.  It  probably  would  not' hurt  to  have  a  good 
wj.ae  third  column  for  remarks ,  however,  as  cn  many' areas  there  would 
perhaps  be  other,  things  which  not  absolutely  essential  to  the  minimum 
cemu  might  easily  be  added  without  much  labor .  Chief  of'  these 
V/cwj..a  i-c  vs?  •evasions  as  to  pronounced  unheal thiriess  or  abnormality 
from  any  cause.  Another  sheet  shr-ulid  bo  used  for  entering  data-  which 
will  form  a  basis  for  observing  Ihe  changing  diameter  and  height  rela¬ 
tions,  one  column  giving'  tree  nuirhcl ,  a  second  column  for  height,  and 

ci  thiru  column  for  a  description  of  the  point  from  which  the  height  is 
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measured.,  A  fourth  cokr-mv  for  diameter  would  "be  hardy  "but  is  •unessen¬ 
tial  v  as  it  is  a  repetitions 

When  it  comes  to  office  work.,  tncre  is  another  point  which  must 
be  taken  into  consideration  even  as  a  ndnimam  requirement,  and  that  ?.s 
the  necessity  of  always  using  the  same  volume  table  in  compiling  the 
results*  Eena.rkabl.-e  growth  hab  sometimes' been  observed  even  in  the 
meet  carefully  laid  out  and  measured  plots,  on  account  of  over.tcojcrng 
this  little  item.  These  are  the  minimum  requirements  as  I  conceive 
them*  At  the  same  time  I  would. like  to  register  a  protest  on  the  fear¬ 
ful  and  wonderful  sheets  that  have  been  devised  for  the  office  record 
of  these  plots,  (the  M  summary  forms).  They  are  indeed  stupendous* 

When  Xorstian  was  with  us  in  District  4  we  had  one  man  who  did  dot 
stand  in  awe  of  them.  He  is  gone,  however,  and  their  very  appearance 
scares  everybody  who  might  be  interested  in  their  content..  Why  not 
make  a  little  card  system  cataloguing  one  tree  to  a  card*  '  Enter  ivs 
number  and  diameter  cn  the  card  and  maybe  -  its  height,  then  shuffle  the 
cards  together  to  suit  yourself,  throwing  them  into  inch  classes,  wo- 
inch  classes,  height  classes  or  any  class* .  For  the  small  plots  that 
would  be  established  administratively  this  system  would  be  quite  feasi¬ 
ble  and  it  is  much  easier  to  handle  in  the  office  than  the  great  •  sheets 
that  are  considered  essential  fsr  the  intensive  plots,  at  least  in  tars 
District*  Besides  ,":as  already '-pointed  out, -a  small  bunch  of  cards  wij.1 
not  scare  even  a  Danger,  while  the  impressiveness  of  the  -standard 
sheets  will  make  even  a  District  office  man 'quail* 

To  conclude  then,  let  me  recapitulate.  Choose  your  plot,  tag  the 
trees,  measure  diameter  and  height  carefully,  compile  the  volume  by  the 
same  volume  table  each  time  and  keep  the  office  records  simple.  Thus 
will  we  get  the  essentials  that  are  needed  in  forest  management,  while 
the  experiment  stations  plough  forward  toward  the  whyness  of  the  where¬ 
fore,  '  -  v-  . 


Computation  of  .Growth  end;  Yield  ^Studies 

-  '  E.  •  M;  •  Brown  \  o:.  vf  • 

►-  rr  ‘  ... 

*  -  w-  }l  s  *  ••  -  %  *  ;  ^  »  j  v  c'  *  1  -  -  ■  /  •  ^ 

1.  Assembling  data 

-v:  .  ■  ^  -  -  •  /  *  ~  > 

J  •-  r  .  ■•  .  .  .  *  ?  •  .  • 

•  *  ■*  •  '»  '  * —  U  ..  ’  .  -  ...... 

*  .  -Amount  of  data  available;:  -kind  and  •.character*  . 

jr  *  ,  •  .1 

Distribution  of  classes,  representative  of  range  of  conditions * ; 
--  age  ci'assesV  composition  of -  stands..  -  .  :  /' 

Extremes  at  upper  limits  of  yield  studies  need  greater  attention* 

•  Classification  "v  V  -  -  •  ■  ■" 

.  c  /  .  .;ci4  On  "basis  of-  height  growth.  -  *’•  .  ~ 

-  •'  ‘3*  'On  basis  of  age  withih  sites. 
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2„  Courciio-ticn  of -plot  data;  diameter 


1.  L  i  ame  t  or -he  i  ght  relationship 

2.  Volume  table  versus  sample  tree  method 

3,  Crown  classes  to  be  included  in  normal  yiela  taoles 

4,  Units  of  measure 


5* 


Construction  of  height-growth  curves  in  site  classification 


3.  Commutations  .  • 

1„  Abnormal  plots;  methods  by  which  determined  and  reasons 
for  rejection  ■ 

2.  Averaging  plots  by  height  growth  and  age  classes 

3.  plotting  and  curving  averages,  replotting  and  harmonizing  data 

4.  Interpolation  to  arbitrary  classes  for  final  tables 

5.  Checking  against  original  data 

6.  Investigation  of  trends  of  growth  curves  on  permanent 

sample  plots  necessary  as  an  aid  in  compiling  yxeld 
tables  from  temporary  plots 

4*  Office  Procedure  in  Computing 

General  rules  and  fundamental  principles  for 
Rejection  of  figures 

Multiplication  and  division  .  .. 

Logarithms 

Additions  -  subtractions 
Accuracy 


Uotes  on  Computation  of  Total  Cubic  Contents  of  Trees 

C.  Edward  Behre 

The  superiority  of  the  cubic  foot  as  a  unit  for  measuring  timber 
is  well  recognized  and  it  is  recommended  that  basic  growth  and  yield 
tables  be  expressed  in  cubic  feet  for  all  management  and  scientific 

work.  Dependable  cubic  foot  volume  tables  are  therefore  necessary. 

•  ,  »  • 

•_  4  '  \ 

In  the  compilation  and  checking  of  cubic  foot  volume  tables  a 
question  of  accuracy  arises  which  has  not  been  "seriously  touched  upon 
in  the  literature  on  the  subject  as  far  as  I  know.  This  is  in  regard 
to  the  method  of  computing  the  actual  total  cubic  contents  of  the  trees. 
In  conventional  instructions  covering  this  point  the  stump  is  usually 
figured  as  a  cylinder  after  allowing  an  arbitrary  amount  for  the  un¬ 
usable  portion,  the  intermediate  sections  of  the  stem  as  frustums  of 
paraboloids  by  the  Smalian  formula  and  the  tip  as  a  cone.  Results 
varying  within  a  margin  of  5  to  10%  may  be  obtained  inrthls  procedure, 
depending  upon  the  system  used  in  sectioning  the  tree  in  the  field  and 
the  method  of  handling  the  butt  swell  in  the  office. 

» 

«  i  * 
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If  a  given  set  of  tree  measurements  are*  handled  consistently 
a  volume  table  worked, up  in  the  conventional  manner,  "by  harmonized 
curves  should  give  a  satisfactory  check  against  its  basic  data  when 
tested  as  suggested  by  Bruce*  The  tentative  'standard  set  up  by 
Bruce  is  that.  a.  volume  table  should  measure  its  basic  data  within  _  , 
1  per' cent,  of  the  actual  volumes*  How'  suppose  another  table  were 
constructed  in'  which-  the  procedure ' in  handling  the  measurement  of 
the  trees  varied  slightly,  causing  a  variation  in' volume  from  5  to 
10  per  cent*.  .  How  couLd  a  test  be  applied  to  compare  these  two  tables, 
or' how  could' either  table  be  satisfactorily  tested  for  applicability 
to  another  set  of  material  unless"  the  volumes  of  the  trees  were  ar- 
' rived  af  in  exactly  the  same  fashion?  How  can  a  limit  of  error  in 
testing  cubic  foot  babies  of  1  per  'cent  be  met  when  differences  5  to 
10  times,  this  amount  may  be.,  caused. by  the  method  of  handling  the  tree 
measurement  in  the  field  and  office?  If  we  are  to  place  cubic  volume 
table  work  on  a  sound  basis  the  procedure  in  regard  to  this  point 
should  be  standardized. 


The  following  material  selected  at  random  from  spruce  data  will 
serve  to  illustrate  the  point: 


Tree 

Humber 

:  1  2  w 

:  3 

' '  - 

r-."  4 

- 

5 

D.  B. 

H. 

:  5.2  :  7 

9 

.8 

18. 

:  17.2 

Total 

'  height 

:  '  45  -  :  42 

;  57 

76 

75 

Volume  #1 

:3.62:*3»5:6*57:  -10.1 

13. 7:  *5.0 

56.15: *5. 9 

45.86 

;  *7.6 

2 

*  ♦  »  • 

:3,47:-1.0:6<,22:*4.7 

• 

13.31 

*-2.0 

55.72:  -$-5.0 

45.76 

*7.3 

tr 

3 

*  •  *  t  '  * 

: 3*31: -5. 4: 5. 81: -2.2 

12.88 

-1.5 

54.75:  *-3,2 

45.97 

*5.6 

if 

4 

-•  *  *  ♦ 

;3„50:-  :5„95:- 

13.07 

- 

53.04:- 

43.59 

- 

u 

5 

•  «  •  * 

:  3. 25: -7. 0:5. 61: -5. 5 

•  •  »  . 

12,96 

-0,9: 

55.4  :*4.3 

44.96 

*3. 3 

Opposite  each  volume  is  given  the  per  cent  variation  from  # 4 
taken  as  a  base, 


Trees  1,  2,  and  3  were  measured' at  intervals  of  8,5»  above  stump 
as  cut  and  allow  a'  stump  of  1  per  cent  of  total  height  in  calculation. 

Trees  4  and  5  were  measured  at  101  intervals  from  the  ground  and 
allow  no  stump. 

Volume  #1.  Stump  as  cylinder  from  point  of  cut. 

Section  by  Sralian  formula  in  uniform  lengths  throughout. 
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Volume  #2.  Stump  as  cylinder  from  point  of  cut. 

Stump  to  breast  height  and  breast  height  to  first  section 
cornput ed  separately. 

Volume  #3.  portion  below  breast  height  figured  as  cylinder,  disre¬ 
garding  actual  stump  measurement.  Other  sections 
by  Smalian  formula.  -  ? 

Volume  #4*  Stuirp  as  cylinder  from  point  of  cut  in  trees  1,  2f  3-  no 

stump  in  trees  4  and  5.  *  ’  : 

Sections  1  and  2  combined  and  computed  by. Huber* s  formula. 
Other  sections  by  Smalian  formula. 

Volume  #3.  Total  volum'J  from  breast  high  form  factors  based  cn 

1  s  a  f  Til  (Behre)  -  " 

D  -  :•  .a  •.  ..  .  •••  ;  -  •  ~  •  .  .* 


Comments  *  •  1  .  .  r  **  .  .  • 

1.  The  conventional  system  always  gives  an  exaggerated  result 
and  should  never  be  used  without  modification. 


-  2..  Splitting  the  butt  section  in  two-by  figuring  separately  to 
the  breast  high  point  (2)  reduces  this  error  seme,  but  still  figures 
the  butt  as  two  convex  sections  when  in  reality  the  taper  curve  is  con¬ 
cave. 


3,  Neglecting  all  root  swell  below  breast  height  frees  the  work 
of  variable  factor  due  to  varying  height  of  measuring  stump  diameter 
and  gives  a  volume  more  nearly  -’that  actually  used.  Host  convenient 
when  sections  are  measured  at  l/lO  intervals.  •  ¥hen*root  swell  extends 
above  breast  high  error  in  applying  Smalian  formula  to  first  section 
offset's  the  neglect'  of  taper  below  breast  ”hei'ghi 


L  V  0 


'  4.  Hakes  butt  section  Independent  of  either  the  stump  cr  breast 
height  measurement  by  using  the  diameter  of  first  section  as  the  middle 
diameter  of  a  double  length  section  calculated  by  Heber* s  formula. 
Entirely  eliminates  volume-  in  butt  swell,  but  ■  sub jeet  to  wide  fluctua¬ 
tions  because  entire -volume  of  two  lower  sections  are-based,  upon  the 
single  measurement  of  the  diameter  of  first  section.  Poes  not  require  a 
separate  calculation^  Sections  of  uniform- length  can  be  figured  by 
t  Oinfdia  V  =  (2a  -&  d  *  c  -t  d  ■$.  .  a. .  n)l 

2  2 


-1?0 


Advisability.  and  Plan,  for  Standardization  of  Growth  and  Yield 

Invast  iga  t  ion  M  echoes 
Raphael  Son 

Uniform  methods  for  collecting  field  data  for  growth  and  yield 
tables  are  very  essential. 

This  presupposes  adso  uniform  methods  for  the  collection  of 
data  fcr  construction  of  volume  tables  since  volume  tables  are  basic 
to  growth  and  yield. 


Such  uniform  methods  are  vital  in  providing  the  country  and  the 
profession  with  comparable  figures  of  yield  of  different  species  and 
different  regions  and  particularly  necessary  when  the  territory  cov¬ 
ered  is  large. 

They  should  not  be  made  obligatory ,  however,  in  investigations 
in  the  field  of  forest  measurements.  In  such  investigations  there 
should  be  freedom  for  individual  initiative  to  try  out  new  methods, 
as  only  in  this  way  progress  can  be  assured. 

Ho  attempt  should  be  made  to  force  uniform  standard  methods 
for  all  conditions  of  forests. 


O'. 


Standardisation  lends  itself  most  readily  in  pure  even-aged 
stands  and  should  be  considered  first  ox  all  for  just  such  stands. 


The  fundamentals  of  growth  have  not  yet  been  sufficiently 
determined  for  uneven-aged  or  mixed  stands  to  agree  upon  uniform  meth¬ 
ods  of  procedure  for  such,  stands.  There  is  still  needed  considerable 
preliminary  mulling  over  the  different  factors  entering  into  the  prob¬ 
lem.  nil  that  can  be  done  for  the  preset,  as  regards  uneven— aged 
and  mixed  stands,  is  to  give  a  critical  review  of  the.  existing  attempts. 


Standardi sat ion , 
twofold  character;  first 


even  in  pure  even-aged  stands, 
3  standardization  as  far  as  it 


should  be  of  a 
can  be.  ©.greed 


upon  for  one  or  several  regions,  and,  second,  for  the  whole  country 
irrespective  of  bhe  forest  regions. 


for 


Below 


given  the  factors  upon  which  an  agreement 


hhe  preparation 
ions  and  for  the 


of  volume,  growth  and  yield  tables  for 
country  as  a  whole* 


is  needed 
ax  x  a.  ^r  — 'ixt 


Volume  Tables 


To  be  standardized  regionally. 
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1.  Top  catting  limt. 

2.  stump  height. 

3.  Minimum  D.B.H.  -  Ht. 

4.  Scalp,  rule  to  use.. 

5.  Log  lengths. 

6.  Treatment  of  fractional  inches.,  '  ' 

7.  Trimnipg  lengths.  '  "  ‘.h. 

-  8.  Use '  of  total  height  -  log  height  -  merchantable 
9.  Tables  for  local  use ,  based  only  on  diameter. 


height , 


V  ”  It'D  be  s t and, ar  d iz ed  for  all  regions. 

1*  Methods  of  constructing  total  cubic  content  table,  points 
at  which  measurements  should  be  taken  and  inclusion  or  ex¬ 
clusion  of  bark."' 

•  .  .  *  \  ■  "*  „  .  . 

2.  Lumber  .of  trees  needed  as  a  basis  for  each  D:.B.H.  class  or 

;  ..  !  •  for  each  D.B.H.  -'i?t.‘  Class. 

3.  Method. of  construction,  whether  standard  or  form  factor. 

4.  standard  methods  for  chocking  accuracy  and  applicability. 

5.  Consideration  of  site  quality. 

6.  Consideration  of  cage  of  timber. 

7.  Methods  of 'measuring,  whether  tape  or  calipers, 

8.  Consideration  of  used  and  merchantable  length. 

9.  Standard  sheets. 

Possibility  of  a  universal  table,  advisability,  of  taper  tables  on 
^hich  to  base  future  volume  tables, 

C-routli  and  Yield  Tables 


Growth 
ual  trees  and 
standpoint  of 


studies  must  oe  considered  from  the  standpoint  of 
ot  stands.  Held  studies  must  be  considered  from 
normal  and  empirical  tables. 


individ- 

the 


It  shoulo.  oe  a  universal  practice  to  either  disregard  or  uc— 

know 1 edge  eco nomi c  age . 

Growth  Studies 

Individual  trees 

To  be  standardized  regionally. 

1.  Studies  of  volume  increase* 


Te 


be  standardized  for  call,  regions, 

1.  Methods  of  studying  ..diameter  growth  by  projecting  the 
curve  of  growth  or  assuming  the  same  rate. 


2.  Methods  of  studying  height  growth. 

■  *  .  t 

3„  CJoiiSid9.rc.tion  of  density  of  stand,  site,  and  crown  class. 
Stands 

To  he  standardised  regionally. 

1.  Size  of  plot. 

2.  Number  of  plots  needed. 

3*  Easis  height  and  diameter  or  diameter. 

4.  Distribution  of  plots. 

5^.  Use  of  increment  borer. 

6.  Current  growth  plots. 

Tc  be  standardized  for  5.11  regions, 

1.  Dumber  of  trees  needed  as  a  basis  in  each  diameter  class. 

Growth  Per  Cent  *  * 

To  be  standardized  for  ail  regions.- 

1.  Selection  of  basic  volume, 

2.  Use. of  volume  or  diameter. 

eld  Table's  ' 

ITcrraali  Yield’  Table's 

To  be  standardized  regionally. 

1. .  Size  of  plot . 

20  Pc- termination  of  volume, 

3,  Minimum  merchantable  size. 

4,  pensity  of  stand. 

5,  Abnormal  openings. 

,  6,  Shape  of  plot  to  eliminate  personal  equation. 

•  _  .  i 

To  be  standardized  for  all  regions. 

1*  Method  of  site  classification, 

2,  Method  of  eliminating  abnormal  plots. 

3,  Method  of  determining  age. 

4,  Method  of  determining  reduction  factor. 

5„  Number  of  plots  for  an  age  class. 


Empirical  Tables 

To  be  standardized  regionally.- 

1.  Size  of  plot. 

2.  Determining  volume. 

3.  Minimum  merchantable  size. 

•  To  be  standardized  for  all  regions. 

1.  Site  classification. 

2.  Treatment  of  opening. 

3.  Number  of  plots. 
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The  Forest  Experiment  Stations  nay  well  become  the  centers 
through  which,  ouch  regional-  or  country-wide  standardization  of  volume, 
grew tii  'and  yield  tables  iray  be  b rought  about. 

In  the  discussion  here:; of  the  fundamentals  to  be  considered  in 
the  collection  of  field  data  and  working  up  in  the  form  of  volume, 
growth  and  yield  tables,  is  laid  the  basis  for  a  uniform  procedure. 

The  results  of  this  discussion  should  be  brought  by  the  Forest  Experi¬ 
ment  Stations  to  the  attention  of  the  forest  schools  and  other  forest 
agencies  within  the  respective  regions.  •••■• 

Representatives  of  the  different  experiment  stations  should  form 
a  committee  for  preparing  .a  plan  for  the  collection,  recording,  and 
computing,  of  f- eld  data  for  volume,  growth  and  yield  tables  in  so  far 
as  such  uniform  niethods  can  be  adopted  for  the  regions  and  country  as 
a  whole. 

This  plan  should  form  a  part  of  the  second  volume  of  the  Manual 
on  Forest  Research  Methods,.  , 

All  future  work  of  a  comprehensive  character  involving  the  prepa¬ 
ration  of  volume,  growth  or  yield  tables  should  follow  the  standard 

plan. 


Ii  any  modification  in  this  plan,  because  of  local  conditions  or 
the  local  character  of  the  timber,  should  become  necessary,  it  should 
receive  the  approval  of  the  committee  composed  of  representatives  of 
the  experiment  stations,. 


Clapp  —  Mr.  Zon* s  plan  is.  to  set  up  committees  inside  Forest 
Service  to  cooperate  with  outside  agencies  to  standardize  methods  along 
this  research  line.  Suggestions  called  for. 


Pa  na  - 
tees  from  the 
of  the  work. 


Should  net  other  organizations  be  included  on  the  ccmmit- 
s„art?  Forest  Service  obviously  will  have  to  do  the  bulk 


Zon_-  I  have  no  objection  tc  that. 

.  *■*  *■'  -  • 1  ,  4  :  -  , 

~  Temporary  committee'  might  help  to  crystal! ze  action  at 

once. 


■  Suggests  Washington  Office  prepare'  tentative  standard¬ 
isation  and  susmit  to  field  —  both  Service  and  outside  foresters.  I 
approve  Mr*  Zen  -  s  suggestions  and  plan  very  heartily.  * 

~  i*A  this  standardization  is  going  to  be  a  text— book  of 
methods  I  suggest  ^ciae  one  write- a  text-book  on  Mensuration. 
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Qlapn  -  Th©  anaesessoioti  is  chat  we  merely  get  together  and 
agree  on  variations  of  methods  whi on  -  as  Mr.  Forbes  points,  out  -  are 
present  in  the  teat-hooks.  -iTo  real  reason  for  much  of  the  present 
variation.  ’ 

Bates  -  I  do  not  believe  there  is  any  great  or  important  varia¬ 
tion  especially  in  the  western  districts. 

Clapp  -  The  desirability  of  attempting  to  standardize  methods 
still  further  -  this  is  the  question,. 

Dunning  -  lavors  it.  Especially  log  rules  and  formulae  for 
computing  cubic  contents,  KasnTt  Munns  already  started? 

McCarthy  -  First  thing  is  to  standardize  purpose  of  these  in¬ 
vestigations,  standardize  methods  afterwards. 

Munger  -  What  should  be  standardized  nationally  and  what  should 
be  left 'to  local  option?  -  ..  .  ;r  . 

Clapp  -  Get  at  desirability-  of  the.  whole  thing  first. 

Behre  —  There  is  this  need.  Keep  away  from  the  test-book  idea, 
however. 


Munns  -  A  set  of  standards  and  units  of  measure  cannot  help  be¬ 
coming  a  toxfc-book,  but  that  is  only  a  small  part  of  the  question. 

6  /■  .  * 

Forbes  -  Standardization  desirable  because  it  will  place  the 
burden  of  proof  on  any  man  who  chooses  to  deviate  from  it. 

Frothingham  -  Approve  Zon»  s  suggestions  in  a  general  way. 

McCarthy  -  Research  is.  not  primarily  a  business  of  production 
in  quantity -and  until  it  enters  that  phase  standardization  is  not  de- 
si  rabxe  for  best  progress. 

-Clapp  -  Believe  we  have  or  will  soon  reach  the  stage  of  produc¬ 
tion  in  quantity.  "  ‘ 

Zon  -  In  Europe  the  Experiment  Stations  got  together  to  stand¬ 
ardize  methods  so  that  result s  would  be  comparable. 

-Ik.^sh  Strong  for  it  on  principle.  Would  be  very  valuable  in 
my  work.  . ; 

Morse  -  We  cculd  use  such-  standards  to  good  advantage. 

4  - 

Chapl? ne  -  Better  standardized  results  or  principles  of  experi¬ 
ments  would  help  immensely  in  grazing  studies.  (Meaning  that  grazing 
coaid  well  standardize  its  procedure.)  Object  is  merely  to  coordi¬ 
nate  work  between  districts  so  results  are  comparable. 
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Clapp  ~  Standardization  intended  merely  for  quantitative  produc¬ 
tion.  The  field  being  left*  ^ide  open' for  Initiative  in  newer  studies. 

M mins  -  Present  condition  and  variations  in  volume  tables  is 
proof  of  'necessity  of  standardised  practice  in  this  field.  Tables 
have  been  prepared  and  stated  in  so  many  different  ways  that  they 
are  not  at  all  comparable.  • 

McCarthy  -  Deli eve  continuous  committee,  should  handle  this. 

-**•  * 

-  '  Show  -  Do  not  need  to  carry  -this  too  far,  but  there  are  many 
factors  tne  measurement  of  which  can  be  and  should  be  standardized. 

Do  not  believe  it  is  a  committee  job  as  vet  -  not  . a  large  committee 
at  least  -  prooably  only  1  on  2  men  best  ~  to  being  up  something  more 
definite  zo  shoot  at, 

-  I  do  not  think  that  the  first  section  of  the  Research 
Manual  has  resulted  in  a  single  step  of  standardization. 

^  ear  son  —  Mensuration  work  and  its  application  is  much  more 
suited  to  standardization  than  other  lines  of  research  and  obviously 
needs  it.  ■  ;  - 

Clapp  -  Any  other  details-  on  the -machinery  to  handle  this?---'  - 

t  *  *• 

~  Have  the  best  machinery  already  available-.  .  Two  prob 
mens,  regional,  and.  .national,.  ~  Sr^eriment  stations  in  position  to  speak 
on  regional ; probl em- should,  he  : -speak  C'  Then  let  Washington  office 
harmonize-* national  possibilities.  .  .  .  .  - 

.  .  v  A>»? ,  *r  *  *  “  . 

.  -  .  -  ^  *.*  •-  *  •  '  . .  ■ 

^  r  -  ••  .*  .  -  -  ’* 

Clapp  --  Porest  peryice-'Oommitiee'-til^  first  'step  then? 

.  •/  ■*,  ‘ 

Kit tr edge  —  Yes,  th§n  ;subniUt ' results  to  outside  agencies. 

“  Selieve.  outsiders  should  be  in’ oh  this  from  the  start 
oecausc -Uiu/.maoe  aim  includes  them',  •  Should  get  the  nation-wide  view—  ‘ 
point  rirst s,  then  shoot  at  it  from  the  regional  viewpoint. 

Kit  tr  edge  -  Agrees.  ....  •  ;  •"  *'•••• 

—  Hr e_  -  Cubic  contents  of  trees  the  most  inportanju-v  ^thod  of 
compaction  very  important..  See  his' paper  cn  this  subject  rz  attached. 

Clapp  -  Temporary  committee  appointed.*  .... 

(Minins  then  described 'the  punch  card  tabulating  or  sorting  machine.) 


*  'i 


o  J.ittrodgd,  Jhr.  ,  Show,  Dana,  /eidman,  and  Kurins 


.  -  t. 


.1 


V 


Report  of  Committee  on  Standardization  of  Forest  Measurements 


The  object  of  the  committee  "/as  to  formulate  the'  conclusions 
of  the  conference,  to  recommend  machinery  and  suggest  the  steps  to  he 
taken  in  working  out  national  and  .regional:'  standardization. 

1.  The  committee  agreed  that  progress  was  possible  in  agreeing 

on  national  and  regional  standardization.  It  suggests  the  following 
plan:  ‘ 

2.  Existing  Forest  'Service  organization  to  take-  initiative 
in  starting  rather  than  special  committee. 

3.  That  either  J.  Kittredge  or  E.  N.  Munns  be  delegated  to 
prepare  preliminary  ..statement  of  points  suggested  for  nation-wide  stand¬ 
ard  with  suggested  .  standards  for  each. 

4.  That  this  preliminary  suggestion  be  distributed  through  the 
Forester’s  office  to  stations,  and  districts  arid  schools,  State  foresters, 
local  sections  S.A.F. ,  etc.,  for  criticism  and  suggestions. 

5.  That  suggestions  also  be  requested  at  the  same  time  through 
experiment  stations  working  through  local  sections  of  the  Society  for  re¬ 
gional  standards  to  supplement  national  standards. 

6.  That  action  which  may  be  desirable  beyond  this  point  should  be 
through  the  society  at  its  annual  meeting. 

Committee:  Show,  Kittredge,  YTeidman,  Pearson,  and.  Behre. 


* 
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4 

Additional  Sections  of  the  Manual  ITot  Covered 

jjyjjy  limns 


Heed  for  standardized  procedure 

Use  of  similar  forms  and  methods  in  forest  studies 

1.  Comparable  methods 

2.  Uniform  definitions 

3.  Correct  forms 


Preparation 


1,  Through  compilation  of  material  collected  last  season 
supplemented  by  methods  obtained  in  circularizing 
other  units. 


2.  One  man  job  of  compilation 


3.  Assignment  to  field  men 


OUTLINE  FOR  MANUAL 


Forest  description 

Physical  factors  of  site 

Climate  ,  i 

Topography 

Surface 

Drainage  condition 
Soil 

Humus 

Litter 

The  Vegetative  cover 
The  tree  cover 
Age,  Height,  Size,  Quality 
Injuries  and  defects 

Second  story 
Undergrowth 
Shrubby  cover 
Living  ground  cover 
Hi  story 

Origin  of  the  stand 
Life  influences 

Forest  succession  and  retrogression 
Interference  by  nan 


♦ 


-176- 


C'ltting 

Fires 

G-razing 

Other  influences  of  man 

Forest  types 

Classification  of  types 
Practical  use  cf  forest  tj/pes 
Methods  of  determination 

natural  Reproduction 

Methods  of  studying  the  effect  of  cutting  and  fires 
upon  natural  reproduction 

Ecological  factors  affecting  natural  reproduction 
Agents  of  migration 
Succession 
Competition 
pathological  factors 
Meteorological  factors 
Edaphic 

Mechanical  factors 


Fires 

Causes  and  kinds  of  fires 
Character  of  forest  kurned 
Effect  of  fire  on  forest 
'Effect  of  fire  on  forest  floor 

Cutting 

Silvicultural  systems 
Brush  disposal 

Field  methods  -  Sample  plots 
Sho  r  t  - 1  ime  stud  i  e  s 
Long- 1 ime  stud i e  s 

Permanent  sample  plots 
Selection  of  areas 
Classes  of  plots 
Extensive  jdlots 
intensive  plots 

Special  reproduction  studies 

Measurement  of  physical  factors 
Future  measurements  and  examinations 
Forms 


Fire  studies 

Climatic  regions  ... 

Decisive  factors  for  predicting  the • approach  of,  fire 
danger  conditions 

Collection  of  adequate  meteorological  data 
Correlation  of  fire  and  weather  records 
Sate  of  spread 
Fire  damage 

Studies  in  Reforestation 

Similarity  and  difference  in  methods  "between  natural 
and  artificial  reproduction 
Seed  investigations 
•  Methods  in  seed  production 
Sample  areas 
Individual  trees 
Other  seed  investigations 
Seed  extraction 
Seed  testing. 

Heredity 

Methods  in  nursery  practice 

Methods  in  sowing  and  planting  experiments 

Subjects  to  be  Covered  in  a  Manual  on  Forest  Measurements 
-  v  E.  N.  Munns 

1.  Research  Methods  in  General 

Permanent  stations 
Temporary  stations  ■ 

2.  Forest  Mensuration 

Field  measurements 

Methods  and  instruments 
Standards  cf  accuracy 
Units  o?  measure  '  ■ 

Height  and  diameter 
Site  classif ication 
3a  si  s 

Determination 

application 

3.  Unit  of  Measurements 

Height  and  diameter 

Volume;  board  feet,  cubic  feet,  cords,  converting  factors 
Mill  scales 
Utilization  standards 
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4.  Volume  Tables 

Steps  in  preparation  of  tables 
Number  of  trees 
Points  of  measurement 
Computing  methods 
Accuracy 

Site  volume  tables 
Local  volume  tables 


5.  form  Classification 

Form  in  mensuration 
Taper  tables 
Form  factors 

Form  quotient 
Frustrum  form  factors 
Tor  Johnson  method 

6.  Studies  of  Individual  Trees 

Tree  description  —  classification 
Crowns;  American,  Swedish 
Vigor  and  thrift 
Size  and  age 
Growth 

Diameter,  height,  volume 
Changes  in  form 
,  Use  of  increment  borer 

7.  Factors  Affecting  Growth  of  Stands 

Site  quality 
Form  of  trees 
Density  and  treatment 
Composition 

3.  Studies  of  yield 

Use  of  yield  tables 
Normal  and  empirical  tables 
Application  to  stands 
Construction  of  tables 

Collection  of  data  , 

Empirical  plots 
Permanent  plots 
Compilation  and  computations 
Site  classification 
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Use  of 


Statistical  Method 
J.  Xittredge, 


s  in  Forest  Research 
Jr. 


Statistical  methods  are  methods 
which  facilitate  the  analysis 
masses  of  numerical  data. 


"based  on  mathematical  principles 
and  correct  interpretation  of 


They  are  considered  essential  in  physical  and  natural  sciences, 
education  and  economics,  why  not  in  forestry? 


•  .  . 

Averages  and  their  reliability  Average  and  standard  deviation  as 
measures  of  dispersion. 


Normal  frequency  curve  represents  ileal  distribution  of 
as  heights,  diameters,  "basal  areas,  volumes,  numbers  o 
of  leaves,  seeds  or  crowns.  Use  in  predicting  normal 
from  a  small  sample. 


such  factors 
r  measurement 
distribution 


Probable  error  as  a 
constant  computed 


measure  of  the  range  of  inaccuracy  to  which  any 
from  a  variable  series  of  data  is  subject. 


Curve  fitting  by  method  of  least  squares  versus  free-hand  approxima¬ 
tion  curves. 


Coefficient  of  correlation  as  a  measure  of  the  degree  of  relationship 
between  two  series  of  observations.  Significance  of  different  de¬ 
grees  of  correlation.  Example  of  use  in  evaluating  relationship 
between  wilting  coefficient,  capillary  moisture,  humus  content, 
water  soluble  matter,  and  clay  content. 


Partial  correlation  as  a  measure  of  relationship  between  two  series 
of  observations  when  influence  of  other  causal  factors  is  kept  con¬ 
stant.  Use  of  correlations  in  expressing  relationships  between 
survival  or  growth,  fire  hazard  or  liability,  and  causal  factors 

o  f  envi r onm en t , 

Reliability  of  sample  measurements  indicated  by  2.7  times  the  stand¬ 
ard  deviation  of  the  mean,  which  gives  chances  of  142  to  1  that  the 
true  mean  derived  from  an  infinitely  large  number  of  cases  would 
fall  within  the  range  thus  established.  Example  of  jack  pine  yield 
plots  indicates  need  of  50  plots  to  give  not  to  .exceed  ten  per  cent 
inaccuracy  for  forty-year  age  class. 


Application  of  statistical  methods  involves  increased  computing  and 
requires  trained  judgment  to  determine  justification  of  use  of 
methods  and  interpretation  cf  results. 


•  T?ART  III 
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PART  II  I_.  ^FOPiST^ISS^JiCH 

The  Influence  of  Growth  Condi tions  Upon  Wood  properties 

B .  H.  Paul 

It  is  the  purpose  of  the  Forest  Products  Laboratory  in  con¬ 
ducting  a  study  of  the  influence  of  growth  conditions  upon  the 
properties  of  wood,  to  straighten  out  the  conflicting  ideas  pre¬ 
vailing  with  respect  to  the  reasons  for  variations  which  occur  in 
the  wood  of  any  species,  to  f5.nd  out  whether  there  is  any  founda¬ 
tion  for  prejudices  which  exist  against  material  from  certain  local¬ 
ities,  and  to  discover,  if  possible,  practical  relations  between 
growth  conditions  and  wood  properties  which  are  of  value  in  the 
practice  of  forestry. 

The  results  of  foreign  investigations  do  not  furnish  much 
practical  or  conclusive  evidence  of  the  relations  between  growth  con¬ 
ditions  and  wood  properties.  Many  of  their  deductions  and  conclusions 
do  not  appear  to  be  based  upon  sufficient  experimental  data.  However, 
they  present  a  most  valuable  illustration  of  the  scope  and  the  complex 
nature  of  the  problem.  Hartig*s  ” nourishment  Theory”  offers  an  explana¬ 
tion  of  some  "variations  in  specific  gravity  of  wood  which  could  not  be 
accounted  for  in  any  other  way.  He  states  that  the  quality  of  the  wood 
produced  is  dependent  upon  the  relation  existing  between  fertility  of 
the  soil,  transpiration  of  water  by  the  crown  and  assimilation. 

In  the  studies  of  the  influence  of  growth  conditions  made  by 
the  Laboratory,  the  specific  gravity  of  wood  has  been  used  as  an  in¬ 
dex  of  its  quality,  since  the  values  for  most  wood  properties  increase 
with  the  specific  gravity.  Although  not  all  properties  increase  in 
the  same  ratio,  specific  gravity  offers  a  better  criterion  of  their 
quality  than  any  other  single  determination. 

The  results  of  studies  of  white  ash  which  have  been  under  way 
for  the  past  two  years  are  summarized  as  follows* 

A  comparison  of  specific  gravity  values  of  White  hsh  from  the 
Appalachian  Mountains,  the  Mississippi  Valley,  the  Ozark:  Mountains, 
and  Ohio  indicates  that  the  influence  of  locality  upon  the  properties 
of  the  wood  formed  is  not  as  great  as  the  influence  of  the  other  fac¬ 
tors  which  directly  affect  the  growth  of  the  individual  trees. 

Under  normal  conditions  of  growth  the  wood  having  the  highest 
specific  gravity  is  found  at  the  base  of  a  tree,  but  white  ash  trees 
which  bad  grown  under  excessive  water  conditions  in  the  Mississippi 
bottomland  contained  wood  of  lower  specific  gravity  near  the  ground 
than  at  a  height  of  16  feet  or  more  in  the  bole. 
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The  width  of' annual  r irv~~  or  growzti  xa.yurs  is  not  an  index 
of  wood  quality  of  white  ash  unless  considered  with  respect  to  the 
life  history  of  the  tree.  This  conclusion  is  fully  warranted  by 
the  following  deductions-  from  the  specific  gravity  determinations: 


1.  The  rate  of  growth  of  white  ash  during  the  early  life 

;  of  a  tree  does  not  seem  to  influence  the  specific  grav¬ 
ity,  since  wood  of  high  specific  gravity  was  formed 
.whether  growth  was  rapid  or  slow. 

2.  Trees  Which  maintained  a  nearly  uniform  rate  of  diam¬ 
etral  growth  did  not  show  any  wide  differences  in  the 

-  specific  gravity  of  the  wood  produced  at  different 

periods  in  their  lives. 

3#  A  retardation' of  normal  growth,  as  exhibited  by  a  sudden 
change  ill  the  width  of  growth-rings,  resulted  in  the 
formation  of  wood  of  lower  specific  gravity. 


4.  Restoration  of  normal  growth  resulted  in  the  formation 
of  wood  of  higher  specific  gravity. 

In  two  woodlots  which  have  had- little  or  no -thinning  the 
white  ash' trees  shoW  a  decrease  in' rate  of- diametral  growth  due  to 
crowding*, ,  This  decrease  is  accompanied  by  a  considerable  falling 

•off  in  the  specific  gravity  of  the  wood,  ’• 

t  . 

White  ash  trees  from  another  woodlot  'thinned  as  the  result 
of  logging  30 -years  ago  show  a  remarkable  increase  in  rate  of  diam¬ 
etral  growth,  since  thinning  and  during  the  same  time  have  produced 
wood  having  no  abnormal  or  abrupt,  change's  in  specific  gravity  values. 
..White  ■  ash  wood  from  the  thinned  stand  shows  only  about  half  as  ranch 
variation  in  specific  gravity  as  that  from  the  unthinned  stands. 


The  results  of  this  investigation  show  that  when  other  con¬ 
ditions  are  favorable,  thinnings  in  a  crowded-  stand  of  white  ash  will 
not  only  assist  in  a  continuation  of  the  normal  growth  rate  but 
will  tend  to  prevent  a.  falling,  off  in.  the  specific  gravity  of  the 
wood  farmed.  '  ,.‘V 


There  may  be  other  factors  of  growth  having  equal  or  even  great¬ 
er  significance  than  growing .  space.  These  factors  must  be  determined 
one  by  one  through  a  careful  study  of  individual  trees  which  have 
been  growing  under  as  nearly  uniform  conditions  as  can  be  found. 

After  the  relation  of  any  single  factor  has  been  determined  for  a 
number  of  individual  trees,  it's.,  importance  in  forest  stands  and  the 
value  of  its  general  application  to  forest  management  can  be  deter¬ 
mined  through  the  establishment  of  sample  plots  under  conditions 
which  will  allow  the  influence  of  that  particular  factor  to  predom¬ 
inate.  »  -4‘v  / 
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A  most  valuable  correlation  with  this  study  vicu. id  be  a  de¬ 
termination  of  the  r  slat  ion  between  growth  coacii  cions  and  the  per¬ 
centage  of  high  grade  clear  lumber  that  can  be  produced  in  a  stand. 
I'hs  d remium  placed  upon  cl ear  lumber  makes  the  question  oi  growing 
high  grade  lumber  far.  more  important  from  the  standpoint  01  finan¬ 
cial  returns  than  the  production  simply  for  maximum  volume. 

The  value  of  a  study  cf  the  influence  of  growth  conditions 
may  be  multiplied  many  times  by  a  proper  correlation  with  the  dif¬ 
ferent  lines  of  research  both  in  silviculture  and  forest  products. 

•-The  next  crop  of  timber  will  differ  greatly  from  the  product 
of  the  virgin  stands.  There  is  urgent  need  of  presenting  the  timber¬ 
growing  public  with  authentic  information,  not  only  in  regard  to  vol¬ 
ume  yields  urder  forest  management,  although  that  would  be  a  long 
step  in  the  right  direction,  but  to  this  should  be  added  a  knowledge 
of  the  quality  and  relative  future  value  of ,  the  product  which  it  is 
possible  to  produce.  •_  Silvicultural  practice  should  aim  toward  a  pro¬ 
duction  of  high  grade  material  in  short  rotations. 

selection 

fforbes  -  suggested  the  wider  ~  of  specimens  might 

have  given  greater  assurance  to  results. 

hewlin  -  answered  this  by  pointing-  out  the  correlation  of 
the  ash  study  with  strength  tests  on  other  species.  He  stated 
that  specific  gravity  is  not  directly  related,  to  width  of  ring. 

Eo ehl er  -  Advanced  the  theory  that  the  balance  between  crown-' 
space  and  environmental  factors  may  cause  the  differences  in  sp.  g. 
and  therefore  strength. 

Hewlin  -  in  reply  to  a  question  said  the  width  of  summer  wood 
is  not  a  general  criterion  of  strength  in  wood. 

Tiemann  -  commenting  on  the  low  strength  of  wood  in  the  base 
of  swamp  grown  trees,  pointed  out  the  reaction  of  certain  southern 
swamp  oaks  which  behave  badly  in  drying.  These  trees  are  filled 
with  water  in  small  cells  and  collapse  in  drying.  This  is  not 
true  in  northern  and  upland  oaks. 

Weidman  -  suggested  the  use  of  western  yellow  pine  for  con¬ 
tinuation  of  the  study.  Since  acceleration  after  cutting  is  com¬ 
monly  found.  •  •  •  ' 

Hew? n n  -  gave  his  opinion  that  this  study  should  continue  on 
hardwoods  since  the  reaction  of  softwoods  was  known  to  be  different. 

~  pointed  out  .that  strength  and  durability  were  not 
factors  of  primary,  importance  in  the  usb  of  softwoods,  since  most 
O”  &h cm  were. used  in  construction  where  these  factors  were  not  con¬ 
sidered.  On  the  contrary,  these  two  Victors  are  often  very  impor¬ 
tant  in  the  use  of  certain  hardwoods. 
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Bat  email  -•  announced  the  results  of  study  of  toxic  properties 
in  the  .heartwood  ,o£  certain  durable . hardwoods,  Durable  hardwoods 
thirs  far  studied  show  toxic  properties.  Sof  twoods  have  volatile  oils 
•Whixih. .serve  this  same  purpose,  / 

Kllfred-ge  -  suggested  the  close  relation  of  the  study  to  size 
of  Crown. for  variotis  crown  classes  in  further  study. 

Hue  -  Discussed  briefly  the  needs  of  the  pulp  and  paper  in¬ 
dustry  in  relation  to  this  study  of  the  influence  of  growth  condi¬ 
tions,  Strength  and  durability  of  no  importance  except  as  weight 
■ increa  sed 1 f ib er  pr o duct ion, 

and 

Correlation  of  JJt ilization  in  Silviculture 
.  . f -  -  >  .  S.  T,  Dana 

Forest  utilization  is  so  closely  connected  with  the  practice 
of  silviculture  as  to  be  almost  inseparable  from  it.  Theoretically, 
desirable  methods  of  cutting  can  be  devised  in  the  light  of  the 
silvical  characteristics • of  the  species  and  types  concerned;  but 
these  are  of  little  practical  value  unless  they  can  be  profitably 
applied  in  the  woods.  It  is  useless,  for  example,  to  advocate  the 
clear  cutting  of  northern  hardwoods  as  the  ideal  silvicultural  meth¬ 
od  if  there  is  no  market  for  the  smaller  material. 

The  successful  silviculturist  must ,  therefore,  have  a  good 
working  knowledge  of  forest  utilization.  He  must  know  the  uses  to 
which  given  species  can  profitably  be  put  as  well  as  their  silvical 
characteristics;  he  must  know  the  effect  of  forest  management  on  the 
quality  of  the  material  produced;  and  he  must  know  the  limitations 
placed  on  silvicultural  practice  by  utilization  difficulties. 

On  the  other  hand,,  the  utilization  expert  cannot  work  to  best 
advantage  unless  he  knows-  what  effect  the  method  of.  logging  and  the 
size  and.  character  of  trees  taken  will  have  upon  the  forest  from  a 
silvicultural  standpoint.  Clear  cutting 'in  western  yellow  pine  may 
result  in  a  total  lack  of  reproduction,  while  diameter  limit  cutting 
on  an  exposed  spruce  slope  may  result  in  heavy  windfall  among  the 
trees  left.  Under  certain  conditions  either  of  these  methods  might 
be  desirable  from  the  standpoint  of  utilization  alone;  but  from  the 

standpoint  of  forest  management  their  use, would  be  a  costly  mistake. 

'**  ’•'•*  '  *  • 

The  relation  between  properties  of  wood  and  growing  conditions, 
which  will  be  brought  out  in  another  paper,  is  cf  interest  to  both  the 
silviculturist  and  the  forest  products  specialist,  and  constitutes 
another  tie  between- them.  : 
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The  northern  hardwoods  typo  in  Maine  may  he  used  as  a  specif- 


illustraticn  of  the  need  for  close  correlation  between  utiliza¬ 


tion.  and  silviculture.  At  present,  because  of  utilization  difiicul— 
ties  of  one  kind  and  another,  cutting  in  this  type  is  on  a  very 
small  ^cale  in  comparison  with  the  area  involved,  and  there  is  vir¬ 
tually  no  choice  as  to  the  method  of  cutting  to  he  used.  In  order 
vo  permit  exploitation  on  a  more  extensive  scale  and  in  such  a  way 
as  to  secure  the  best  results  silviculturally,  information  is 
needed  which  will  make  possible  the  profitable  utilization  of  the 
species  involved  through  " 


a.  development  of  new  uses. 

b.  Increased  efficiency  in  logging  and  milling  operations. 

c.  Overcoming  of  present  transportation  difficulties, 
d*  Development  of  new  or  improved  markets. 


There  is  hardly  a  type  in  which  information  along  these  and 
similar  lines  would  not  increase  the  effectiveness  of  forest  manage' 
ment  by  allowing  freer  opportunity  for  the  application  of  those 
methods  of  cutting  which  are  best  from  a  silvicultural  standpoint. 
Other  ways  in  which  forest  products  investigations  can  be  of  help 
to  the  silviculturist  are  in  developing  methods  for  the  profitable 
utilization  of  small  and  inferior  material  of  all  sorts;  and  in 
pointing  out  desirable  substitutes  for  trees  that  are  intrin¬ 
sically  valuable  but  cannot  well'  be  favored  in  forest  management, 
such  as  chestnut. 


The  present  division  of  responsibility  for  investigations  in 
utilization  and  in  silviculture  between  the  various  forest  prod¬ 
ucts  offices  (including  the  I'-iadison  Laboratory)  and  the  experiment 
stations  should  probably  be  continued.  It  is,  however,  higlaly  de¬ 
sirable  that  there  should  be  a  closer  coordination  between  these 
two  lines  of  investigation  than  has  previously  existed.  This  should 
involve  not  only  long  range  correspondence,  but  occasional  personal 
conferences  between  members  of  the  two  forces.  The  practical  appli¬ 
cation  of  silviculture  is  limited  by  utilization  possibilities; 
while  the.  character  of  the  material  produced  and  the  perpetuity  of 
the  forest  (which  is  the' ultimate  aim  of  the  utilization  specialist 
as  well  as  the  silviculturist )  are  in  turn  dependent  on  the  silvi¬ 
cultural  method  used.  It  is  essential  that  the  two  get  together. 


Fro t hingbam  -  mentioned  the  chestnut  blight  study  in  the 
Appalachian  region  as  a  case  in  which  the  study  of  replacement  in 
blight  injured  stands  will  be  correlated  with  utilization  of  chest¬ 
nut  for  tannic  acid  production. 


V/dns low  -  emphasized-  the  need  for  closer  cooperation  between 
one  Laboratory  and  experiment  stations  to  correlate  these  two  phases 
of  the  f crest  problems. 


-188- 


Z on:  To  what  extent  is  the  forest  Service  justified  in  undertaking 

economic  work? 

Clapp :  Largely  up  to  the  Branch  to  sec’ire  proper  correlation. 

Application  made  from  timber  growing  not  economic  studies. 

Zon:  Gather  data  to  supplement  the  work  in  the  Gapper  report  - 

forest  taxation,  land  areas,  swamp  lands,  etc.  Agricul¬ 
tural  development  to  forestry. 

Greeley:  Very  desirable  for  station  to  check  up  information  on 

forest  conditions  with  view  toward  accumulating  correct  data 
and  information.  Taxation  hardly  a  phase  for  the  stations, 
function  of  a  station  is  to  record  all  information  and  to 
keep  ixi  touch  with  other  workers  in  the  field.  Cases  of 
agricultural  development  are  really  a  part  of  forestry.. 

Lana-.  Collection  of  data  is  necessary  for  planting,  fire  protec¬ 
tion,  etc,.  Cl.earing  house  for  forest  statistics  and  re¬ 
sources  , 


Greeley;  Hardly  function  of  the  forest  experiment  station  unless 

some  very  exceptional  region.  Perhaps  later  the  forest  Service 
may  undertake  the  compilation  of  data  such  as  that  in  the  Capper 
reports,  Pbrest  experiment  ^stations  should  keep  clear  of  this 
class  of  projects. 


Lana:  How  much  wood  is  used  am  grown  in  a  State?  An  economic  survey 

of  the  State. 


Greeley;  Keep  in  touch  with  work,  but  scarcely  necessary. 

Ohapline:  An  analysis  of  a  State  .survey  would  be  of  assistance  to 

others.  Is  the  analysis  of  such  data  a  function  of  the  forest 
experiment  s  ta t i on? 

Greeley-.  Wo  objection  to  analysis,  but  not  in  collection.  Cooperative 
studies  have  been  made  in  past.  Station  should  not  be  loaded 
up  with  such  projects.  Wo  economic  material  survey,  however, 
should  be  made. 


fpr. 


.?-r  ou • '  r  g  c  ma  rd  i  n  D ;  s  tr  ?  c 
;uve  organl;  a  :.0  ’i  ,  Vjmat 
trative  men? 


t  fov'  oesaaroh  work 
should  be  the  policy 


fr cm  admlriotra- 
as  i'U  aaoiiiii s- 


ef-. 


Subscribes  in  so  far  as  the  work  will  not  interfere  with 
administrative  duties.  Same  position  as  to  funds  in  adminis- 
tratioi...  as  in  research.  District  Pores  ter  should  provide  fop 
such  research  work  as  his  plans  could  justify. 


Li§P_P:  Should  such  work  be  handled  as  in  Research? 
Greeley;  Yes. 
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Factions  of  For  es  t  Exp  er  iment  Stations; 

Research;  Ways  and  Means  of  Putting  Results  Across 
In  the  Forest  Service,  with  private  Owners 

Raphael  Zon 

1 .  Difference  Betw een_  the  Western  and  Eastern  Experiment  Stations 

In  the  West  the  administration  of  National  Forests  forms  the 
predominant  field  for  the  work  of  the  experiment  stations.  In  the 
East  privately  or  corporately  owned  timberlands  are  the  chief  field 
of  investigation  and  application.  In  the  West  old,  mostly  virgin 
timber  is  the  main  field  of  investigation.  In  the  East'  the  cut¬ 
over  and  second  growth  are' the  prevalent  stands. 

2.  Advisory  Committees  '  ^ 

Since  the  work  of  the  eastern  experiment  .stations  is  con¬ 
fined  to  privately-owned  lands,  the  interest  of  private  timber  own¬ 
ers  must  be  secured.  Advisory  committees  to  the  experiment  sta¬ 
tions,  composed  of  representatives  of  the  different  organizations 
in  the  region  interested  in  forestry,  are  one  of  the  means. 

3.  Research  Work  ’ 

Although  scientific  studies  of  a  thorough  character  are  the 
function  of  all  the  experiment  stations,  the  eastern  stations  are 
more  under  pressure  for  inmediate  results,  even  if  they  are  only 
technical  information  and  not  of  fundamental  character. 

4.  Independence  of  Action  v 

The  activities  of  the  eastern  experiment  stations  being 
closely  interwoven  with  the  activities  of  the  private  timber  own¬ 
ers  and  the  willingness  on  the  part  of  the  latter  to  assist  in  the 
work  of  the  station,  make  it  necessary  in  the  conduct  of  the  work 
to  safeguard  the  independence  of  its  conclusions  and  results  se¬ 
cured.  It  is  altogether  too  easy  to  commercialize  the  work  of  the 
eastern  experiment  stations  because  of  the  assistance  constantly- 
received  from  the  private  timber  owners. 

5.  Ways  and  Means  of  Putting  over  Results 

Demonstration  areas  are  the  most  effective  way  to  show  the 
value  of  scientific  results  secured  by  the  stations.  Petersham 
Forest  in  the  Bast  and  Cloquet  Forest  in  Minnesota,  where  certain 
forest  practice  is  demonstrated,  will  mean  more  to  private  timber 
owners  than  volumes  of  printed  material. 
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6.  Cooperation  with  private  -  Owner's. 


u  ,  *•  -  _  •*  '•  -  n  •'? . 

Apploic'a-t’ i  o  h  oi  certain  methods  of  brush  disposal,  thinnings, 
or  eyeii  rag  t  holds' of  cutting-va.ro  often  possible  upon  private  timber- 
lands  wh£r’e  the  station  merely  works  out  a  p^an-and  the  private 
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owner  carries  it  out. 

7.  *  Cooperation  with  Lumber  and  pulp'hnd-  -Paper-  Qrgahizaticns^in 


q£  it's- members, 


,  !  0 


8tJ  ;  Qoop  erat  ion*  yf  it  h'  obipnt  iflc  Insti  tut  ions,  such  as  ada&emi&d  of  «* 
se'ihpces,  ig.  •&hdertaMhg  or  stimulating  certain. phases  of  forest  . ' 

_• _ 4. it _  /'  •  "  •  o*-  *  .  .»•  * 


investigations. 
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'  9.  Cooperation  with  TJniv,er-,sT-tiesrand  Forest  Schools  .within'  the  -.region,  - 
either  by  giving  ocojeaio^l 1 1  ectuax e$  or  .suggesting*  certain  linos  af¬ 
forest  invest igat ions' by "thoj teaching  staff s ,  or  by  establishing  for¬ 
est  semi^ara-rf.or  the.  discussion  of  _  forest  topics.  •• 


> 
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10.  Encouragement  of-  the  ''Establishment  of  Research  'Fellowships.,./  yN 


either,  by  universities  or  through  endowments  by  private  indrdi duals-. 


11.  Cooperation  with  Agricultural,  Experiment -Stations ,  State  Forest 

and  Conservation  Departments  in  undertaking  cooperatively  certain,  for¬ 
est  investigations  or  stimudating,  such- investigations  by  agri'ciu-v 
tural  experiment: "etati^as*  or- 3t&t&  foresters.  .. 


•C:> 


1 2 .  Personal  .Contact  of  the  Station  Staff  with  Private,  Owners  cr, r. ■ 

Scientific  Workers  -In  Allied  Ei,elds,.--  ! 


13.  Cooperation  with" the  Agricultural  Extension'  .Service,  particularly 

with  forestry  extension.. Specialists  whgrbVer  ^hey  exist-.  ’  \  .  *er.-p 

14.  pistribut ion  'of-1? echnical  Informat ion  put  out  ,  as  the  result 

of  scientific  investigations;  among  a.  large  pumber  of  private,  timber 
owners  and  scientific-  leaders.  ..similar  to  the:  technical  notes  sent 
out  regularly  by  the  Per est-'-Pro ducts  Laboratory,  0  .  f 


*  V'.v  -  ~i  \ 
-«r. v- 
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15.  Publicity  •  *■ 

Frequent  distribution  of  information  Upon  the  ‘results  of ,  the 
stations  investigations  in  new  spacer S,  trade •  and---  scientific  ’  journals , 


•»_  *  .3  V" 


and  also  farm  weeklies. 


t- 


16.  Piping  the  Experiment  gtation’  an  Institution  in  the  Region  to 
which  all  those  interested  in  forestry  will  look  for  technical  informa¬ 
tion  on  the  practice  of  forestry. 
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17.  Talks  before  Trade  Organizations ,  Scientific  Organisations, 

Women Clubs Rotary  and  giwanis  Clubs,  and  similar  organisations 
o r,  the  value  of  forest  research  and  its  application  to  the  solution 

of  forest  and  land  problems, 

18.  Participation  in  State  Rorestry'Associations 

19.  Becoming  the  Moving:  Spirit  in  the  Local  Sections  of  the  Society 
of  American  Forest  erg,. 

*.  ft 

Functions  of  Forest  Experiment  Stations 

S.  T.  Dana 

Federal  Forest  Experiment  Stations  should  exercise. an  active 
•leadership  in  forest  research  in  the  regions  in  which  they'  are  lo¬ 
cated.  Their  function  is  threefold:  (1)  to  conduct  research;  (2) 
to  make  the  results  available  in  usable  form,' and,  so  far  us  possi¬ 
ble,  tc  see  that  they  are  put  into  practice;  and  (3)  to  stimulate 
-and  coordinate  research  on  the  part  of  other  agencies  that  are  or 
•  ought  to  he  doing  work  in  this  field.  .A  station's  effectiveness  w 
should  be  measured  in  part  by  its  success  in  the  latter  respect. 

.  ;  The  research  work  o-f  the  station  itself  should  include  both 
the  bringing  together  and  making  available  of  existing  material,  and 
the  securing  of  original  data..  To.  some  extent  the  two  lines  of  work 
overlap,  and  both  will-  ordinarily  be  included  in  the  same  project. 
Particular  care  should  be  taken  to  give,  due  credit  tc  other  agen¬ 
cies  in  the  use  of  any  material  collected  by  them. 

Problems  of  immediate  urgency  and  outstanding  importance  should 
be  given  preference  in  the  selection  of  specific  projects.  So-called 
fundamental  research  should  not  be  neglected.,  but  should  be  developed 
just  as  far  as  necessary  to  obtain  really  satisfactory  answers  to  the 
problems  under  investigation;-  Thus,  if  a  study  of  reproduction  on 
cut-over  areas  shows  the  need  for  intensive  work  in  meteorology,  or 
soil  physics,  or  soil  biology,  there- should  be  no  hesitation  about 
undertaking  it..  The  assistance  of  specialists  in  allied  fields  will 
frequently  be  necessary  to  do  this.  There  should  he  an  increasing 
tendency  to  emphasize  fundamental  research  as  additional  work  of  an 
empirical  character  on  more  practical  problems  is  undertaken  by  other 
agencies. 

The  field  of  the  experiment  stations  should  include  forest 
protection,  forest  production,  and  forest  management.  Work  in  for-' 
est  entomology  and  forest  pathology  will  have  to  be  done  by  repre¬ 
sentatives  of  the  Bureau  of  Entomology  and  Plant  Industry  detailed 
to  the  various  stations.  Their  work  should  he  done  in  accordance 
..With  working  plans  approved  by  both  bureaus  and  they  should  be  under 
the  administrative  direction  ox  the  experiment  station  director,  who 
should  be  responsible  for  seeing  that  the  provisions  of  the  working 
plan  are  carried  out. 
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The  stations,  should  keep  in  close  touch  with  all  investigs 
t ions  in  forest  products  and  forest  economics  of  interest  to  therr 
region.  Moreover,  the  stations  should  not  he  precluded  from  them¬ 
selves  doing  work  in  these  fields  when  other  agencies  are  not  ahle 
to  handle  problems  of  urgent  importance.  This  in  particularly  true 
in  the  case  of  forest  economics,  since  the  stations  can  hardly  func¬ 
tion  effectively  without  a  rather  intimate  knowledge  of  such  points 
as  forest  resources,  present  and  future  wood  requirements,  wood  ex¬ 
ports  and  imports,  price  trends,  land  policies,  relation  of  taxation 
and  fire  insurance  to  forest  management ,  etc. 


Results  can  he  put  across,  both  in  the  Forest  Service  and  else¬ 
where,  by  scientific  publications,  popular  articles,  talks,  demonstra¬ 
tions,  and  personal  contacts.  Newspaper  publicity  is  of  value  chief¬ 
ly  in  securing  recognition  and  support  of  the  station,  and  may  easily 
be  overdone.  It  should  be  an  integral  part  of  the  station1  s  work  to 
see  that  the  applicability  of  its  results  is  demonstrated  in  actual 
practice.  The  establishment  of  demonstration  areas  in  strategic  loca¬ 
tions  on  Government,  State,  or  private  land  is  therefore  most  impor¬ 
tant.  Activity  along  this'line  should  not,  however,  be  expanded  to 
point  of  doing  what  is  commonly  known  as  extension  or  service  work. 


Within  the  Forest  Service,  experiment  station  findings  should 
be  circulated  promptly  and  administrative  officers  held  responsible 
for  seeing  that  forest  practice  is  in  accord  with  them.  So  far  as 
possible  the  station  should  be  represented  on  marking  boards  and  at 
important  management  conferences.  Cut side  of  the  Service,  in  the 
West  as  well  as  in  the  Fast,  a  special  effort  should  be  made  to  es¬ 
tablish  personal  contacts  with  influential  individuals  and  organiza¬ 
tions.  A  strong  advisory  committee  should  be  helpful  in  getting  re¬ 
sults  put  across  as  well  as  in  formulating  .the  program  of  wcrk»  The 
plan  of  having  "liaison  officers"  who  devote  their  entire  time  to 
bringing  about  the  practical  application  of  research  results  may 
prove  advantageous  both  in  the  Service  and  cut.  At  least  a  fifth 
of  the  station’s  time  may  well  be  devoted  to  work  of  this  sort. 


In  addition  to  their  research  activities,  experiment  stations 
should  keep  in  touch  with  other  phases  of  forestry  in  choir  regions, 
as,  for  example,  the  development  and  practical  working  quo  of  State 
forest  policies  and  the  practice  of  forestry  by  private  owners.  This 
is  particularly  important  in  regions  where  there  are  few  National 
Forests  and  where  the  District  organization  is  necessarily  less  ac¬ 
tive  than  in  the  West*  Under  these  circumstances  the  stations  may 
well,  within  reasonable  limits,  act  as  the  Service  representative  in 
eases  whore  local  representation  is  advisable. 
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functions  of  Fox'^t  sxpef-iment '  Stations;  Research' Extension  Work 

S.  B.  Show 

A.  Research  Woxk *  * :  -v  1 

lc  Securing  and  analyzing  of  technical  information.  Requires 
well  trained  men* 

2«  Explaining’ and  proving  correctness  of  empirical  results 
by  so-called  fundamental  research.  Requires  experienced  and  thorough¬ 
ly.  trained  technicians,, 

•  *,  '  f  .  .  ; 

B. ‘  Extension  Work  ~  ’  '■  ‘ v  '  ‘  •  •’  • 

3..  Placing  technical  data  of  proven  reliability  in  shape  for 
application  as  methods  and  practices  instead  of  principles.  Requires 
intimate  knowledge  and  experience  of  administrative  problems. 

4.  Securing  application  of  results  of  research  to  specific 
•administrative  problems  by  key  men  or  organizations.  Same  require¬ 
ments  as  #3  plus  ability  to  talk  the  language r  of  administrative  men* 

C.  Economics  of  Forestry 

*  *  *  *  *  -9 

5.  Studying  and --demonstrating  the  bearing  of;  results  of  re¬ 
search  on  broader  aspects  of  forest  economics  and  forest  policy, 

e.  g*. ».  yield  studies  as  basis  for  land  policy;’  fire  research  as  af¬ 
fecting  safety  of  investments,  and  hence  a  determining  factor  in 
land  policy;  relation  of  forests  to  future  population,  as  a  factor 
in  forest  management Requires  not  only  technical  ability-  i-n  for¬ 
est  research  but  wide  experience  and  training  as  economist* 

D.  Correlating  Work'  -  •  . 

6.  Coordinating  all  .phases"  of r forest  research  Work  by  various 

agencies*  ”  -  *  ^  *'»  \ 

y  .  .  ,  *  '  *■ 

E.  Extension  Work  ‘‘  ‘ 

T«  Objectives  ••  *'  :  '  '  •  ” •  •  '  -  ; 

a.  Jn  so  far  as  specific  researches  are  concerned,  to 

•  "  bring  to  potential  users  of  results,  material  in  such 

v  ■  •  r»  „  •  ,  •  •, 

shape  that  it  can  readily  and  directly  he  applied  in 
practice. ,  iy- s.  .  to  have  definite  target  and  definite 
projectile!’  •  '  -  ’’  :  . 

b.  To  hold  shot  gun  publicity  aimed  at  non-users  of  re¬ 
sults  to  rational  minimum. 
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c»  Wnon  something  vvox'th  Lac  been  done  under  #5  above, 

roach  widest  possible  audience,  particularly  associa- 
^  tions  of  farmers  and  wood-users,  etc. 

d.  do  secure  incorporation  of  results  of  research  in  teach¬ 
ing  tests  of  professional  schools. 

2*  Methods 

a.  Actual  demonstration  most  effective  method  of  extension. 
Should  pick  key  man  or  Organization  and  attack  a  specif¬ 
ic  problem. 

o.  In  written  form,  prof essional  presentation  should  como 
first  supplemented  by  rewrites  for  special  or  non-pro¬ 
fessional  audiences* 

3.  Problems  of  Extension  Work 

a.  Danger  of  attempting  to  combine  research  and  extension 
ability  in  one  individual. 

b.  Need  of  clear-cut  limit  of  place  of  extension  work  in  re¬ 
search  activities,  particularly  general  publicity* 

c.  Securing  public  interest  and  support  without  serious 
sacrifice  of  research  activities. 

Clapp  -  How  far  should  the  idea  of  a  committee  on  research 
be  carried?  Committees  have  been  appointed  by  the  Secretary  of  Agri¬ 
culture  to  correlate  research  work  within  the  region  covered  by  sta¬ 
tion.  plans  have  not  gone  far  enough  to  demonstrate  its  benefits. 

Zon  -  The  Lake  States  Committee  is  composed  of  thirteen  members 
deans  of  forest  schools  and  agricultural  schools,  lumbermen’s  associa¬ 
tions,  pulp  and  paper  industry,  wood-using  industries,  and  State  for¬ 
est  departments.  They  are  a  representative  group  of  men.  Letters  of 
acceptance  show  great  interest  in  the  plan. 

Prothingham  -  The  Appalachian  station  will  be  ready  in  a  short 
time  to  adopt  this  plan.  We  are  already  doing  this  cn  a  small  scale 
without  the  formality  of  appointments.  The  prestige  of  appointment 
would  materially  help  the  station. 

Forbes  -  The  plan  is  well  worth  while  but  it  is  doubtful  if  many 
men  could  be  gotten  together  “.in  the  South.  Probably  two  meeting  place 
would  be  necessary*  It  appears  feasible  as  a  formal  plan.  Is  there 
any  objection  to  the  station  doing  extension  work,  such  as  sample 
plots  and  demonstration  aree.s  on  a  large  scale? 
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Clapp  —  TVii  p .  ' jT'.r'iirvnri  purpose •  It  ts  doubtful 

if  extension  vtbx-iC  on  a  large  scale  is  justified  in  the  South.  Some  ex¬ 
tension  work  is  advisable,  especially  where  it  will  accomplish  something 
definite.  Depends  on  projects,  location,  interest  and  importance. 


Correlation  of  Grazing  and  Forest  Research 

Tv.  R.  Chapline 

Importance  of  Grazing  to  the  Forester 

We  all  recognize  forestry  as  the  host  economic  use  of  for 
est  land  with  timber  growing  the  primary  use. 


Grazing,  if  properly  adjusted  and  properly  coordinated  with 
all  other  uses,  may  he  made  to  utilize  its  share  of  the  forage  crop 
occurring  on  natural  openings  in  the  timber  and  as  an  under  story  in 
open  stands  without  economic  loss  in  the  production  of  timber  or  in¬ 
jury  xc  other  uses.  This  use,  in  turn,  furnishes  an  annual  revenue 
to  the  timber,  owner  for  taxes,  protection,  and  other  current  expenses 
and  is  of  especial  value  on  slow -growing  and  ±  ow-  -producing  timber  land 

The  value  of  livestock  production  is  important.  The  National 
Forests  alone  produce  at  present  prices  possibly  $85,000,000  of  meat 
and  wool  per  year.  This  industry  must  be  maintained  and  stabilized# 

The  better  understanding  of  the  forestry  problem  by  the  40,000 
grazing  permittees  on  our  National  Forests  and  the  agencies  with 
which  Grazing  is  cooperating  is  also  of  no  small  importance.  Witness 
several  Districts'1  cooperation  in  fire  protection., 

Furthermore,  grazing  reduces  the  fire  hazard  in  so  far  as  it 
utilizes  the  palatable  vegetation  and  breaks  up  the  litter  as  well 
as  by  forming  fire  lines  by  its  trails  and  driveways. 


To  handle  the  grazing  situation  satisfactorily  and  receive 
the  benefits  without  injury,  the  forester  must  know  proper  stocking 
and  the  other  basic  principles  cf  sound  management  of  range  and  live¬ 
stock,  It  is  one  thing  to  make  the  abstract  statement  that  grazing 
injures  timber  reproduction,  watersheds,  wild  life,  and  other  uses 
of  forest  land,  and  it  is  quite  another  to  state  under  what  condi¬ 
tions  grazing  dees  and  does  not  cause  damage. 
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Possibly  one-half  -to  'two-thirds  of  the  potential  timber land 
in  the  United  States  should  not  be  grazed  because  of  lack  of  avail¬ 
able  forage,'  Approximately  cue- fourth  of  the  timber  land  in  the 
National  jforests  is  of  such  a  character. 

ITor  can  the  forester  allow  twice  the  number  of  stock  the 
forage  will  support  to  remain  on  forest  land  and  expect  to  have 
proper  reforestation,  satisfactory  wafex’shed  protection,  economical 
meat  production,  a  stabilized  livestock  industry,  or  other  satisfac¬ 
tory  use.  He  may  not  have  actually  increased  the  stock  but  if  he 
has  allowed  the  same  number  to  remain  on  cut-over  areas  where  the 
cutting  operations  and  slash  have  reduced  the  carrying  capacity  50 
to  75  per  cent  or  where  an  initial  slight  overstocking  is  continued 
until  the  deterioration  has  reached  such  figures,  the  same  result 
is  obtained.  The  situation  as  it  relates  to  timber  production 
should  be  met  as  far  as  it  can  by  systematic  planning  ahead  in  rela¬ 
tion  to  timber  cuttings  rather  than  by  waiting  until  serious  damage 
from  livestock  is  actually  taking  place  and  then  attempting  to  remedy 
it  by  sudden  adjustments  in  use  of  range. 


What  the  Branch  of  Grazing  Has  Done  to  Coordinate  Grazing 
with  Other  Uses  of  the  Pore-st 

The  5 ranch  of  Grazing  has,  through  its  investigations,  admin¬ 
istrative  practice,  cooperation  with  others,  and  analysis  of  the 
work  of  others,  determined  the  fundamental  principles  under  which 
grazing  should  utilize  forest  lands-.  While  this  work  is  admittedly 
not  complete,  it  has  reached  a  point  of  sufficient  soundness  to  be 
used  as  a  general  basis  for  correcting  unsatisfactory  practice. 

Thi s  i nclud e  s : 


1.  The  essential  fundamental  principles  of  sound,  stable, 
economical  grazing  use  of  forage  on  western  ranges,  including  stand¬ 
ards  for  proper  stocking  and  proper  seasonal  use  of  different  types, 
proper  handling  of  livestock  cn  the  range,  and  other  important 
nhaseso 


2,  .The  main  adjustments  in  grazing  use  which  will  prevent 
economic  injury  to  timber  reproduction. 

3,  The  principal  adjustments  in  grazing  use  are  necessary 
to  prevent  excessive  run-off  and  erosion,. 

43  The  extent  to  which  grazing  may  be  used  without  detriment 
to  other  uses  in  reducing  the  fire  hazard  as  well  as  some  of  the 
effects  of  fire  on  herbaceous  and  browse  vegetation. 

.  5o  The  principal  relations  of  climate  to  herbaceous  and  shrubby 
plant  growth. 

6.  Some  of  the  relations  of  grazing  to  wild  life. 
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1  would  not  wish  to  to.  the  trior  es c5  on  that  th<^  uiebrem  of 
range  and.  livestock  management  is  solved,  e  have  hardly  scraccned 
the  surface  hut  as  far  as  we  have  gene  we  have  aimed  to  lay  a  solid 
foundation  on  which  to  husld  our  future  invest igalionc.  dor  has  the 
development  of  principles  been  the  only  aim.  The  direction  by  tne 
Office  of  Grazing'  Studies  of  such  important  administrative  phases 
as  the  grazing  reconnaissance  work,  the  application  of  the  manage¬ 
ment  plans  developed  thereby,  the  work  of  the  technical  grazing  men, 
and  to  a  certain  extent  the  general  application  of  improved  .graz¬ 
ing  principles,  has  given  a  close  coordination  of  the  investigations 
and  administrative  practice  which  has  been  mutually  beneficial  to 
the  development  of  the  principles  and  their  application* 

In  preparing  permanent  grazing  management  plans  by  reconnais¬ 
sance  we  consider  current  plans  for  handling  all  uses  of  the  forest 
before  entering  the  field.  Consideration  of  all  phases  is  then  given 
right  on  the  ground  and  the  final  analysis  and  grazing  management 
plan  is  the  combined  thought  and .  judgment  of  the  reconnaissance  organ¬ 
ization,  the  Supervisor,  and  the  District  Forester* 

The  technical  grazing  men  have  been  recruited  largely  from 
trained  foresters,  and  approximately  8C  per  cent  of  the  present  organ¬ 
ization  have  rad  such  training, 

Other  Dork  of  Bange'  Investigations 

;  The  Forest  Service, has  been  charged  by  Congress  with  the  study 
of  range  management  cu  the  public  domain  as  well  as  the  national  For¬ 
ests,  The 'arid  and  semi-arid  grazing  land  unedited  for  timber  produc¬ 
tion  has  been  estimated  at  66b  million  acres  ana.  the  woodland  pasture 
at  approximately  260.  million  acres  additional.  This  is  the  area  to 
which  the  grazing  investigations  of  the  Forest  Service- .'should  even¬ 
tually  apply-  In  192q  there  were  over  14  million. cattle  and  horses 
and  19  million  sheep  and  goat s  in  the  eleven  western  States.  These 
numbers  would  be  materially  increased  by  including  the  livestock  on 
the  semi-arid  pasture  lands  of  the  Great  plains  and  those  on  woodland 
pasture*  With  our  meager  appropriation  •  the  whole  problem  has  hardly 
been  touched,  though  we  are  new  .working  on  various  phases  of  it  our¬ 
selves  and  on  others  in’  cooperation  with  State  agricultural  colleges 
and  esher  bureaus  of  the  Departments-,  of.  Agriculture  and  Interior* 

Two  of  our  experiment  station;:  are  experimental  cat- fcle  range  areas 
off  the  forests-  in  southern  ^.r  i zona  and  Few  Mexico,  and  we  are  coop¬ 
erating  w: th  the. Bureau  of  Animal  Industry  at  their  sheep  experiment- 
station  in  Idaho t  -  : 


To  adequately  handle  the  western  range  problem  will  require  the 
establishment  of  five  or  six  fully  manned  and  fully  equipped  regional 
range  experiment  c tat ions  and  close  coordination  of  effort'  and  coop¬ 
eration  wish  all  concerned.  It  is  not  a  question  of  more  stock  nor 
hardly  financing  or  bother-  stock  but  .  rather  more  economical  produc¬ 
tion  through  better  acre  and  management  of  both  range  and  stock, 

many  phases  of  which  are  yet  to  be  determined. 
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Specific  Correlation'  of  Crazing  and  Forest  Rcseur-cfy 

77ith  this  'background  it  will  he  seen  that  there  is  need  for 
correlation  of  effort  between  grazing  and  forest  research*  These 
come  espec.iaiiy  in  the  study  of  timber  reproduction,  erosion,  water¬ 
shed  projection,  fires,  brush  fields,  climate,  and  indicator  values 
of  herbaceous  plants. 

The  relation  of  grazing  to  timber  production  is  probably  the 
most  important  one  and  holds. the  greatest  interest  for  the  forester, 
should  not  only  determine  whether  grazing '  does  'damage,  but  we 
must  determine  under  what  grazing  conditions  damage  will  be  econom¬ 
ically  serious,  and  what  is  really  damage  from  the  final  timber  pro¬ 
duction  standpoint.  We  need  more  definite  information  as  to  a  satis¬ 
factory  stand  of  reproduction  at  different  ages  and  under  different 

condi  tions,  home  benefits  .may  also  be  developed. 

Our  study  of  grazing  in  its  relation  to  watershed  protection, 
run-off,  and  erosion  has  been  correlated  in  general  with  the  work 
along  this  line  done  by  Fear  son*  Munns  and  others  in  the  Branch  of 
Research.  Much  additional  study  is  needed.'  The  determination  of 
the  part  which  herbaceous,  vegetation ,  shrubs,  and  trees  play  in  their 
control  of  run-off  and  erosion  is  an  important  feature. 

In  the  study  of  the  relation  of  grazing  to  fire  we  need  to 
more  definitely  determine  the  extent  to  which  grazing  may  be  used  in 
reducing  fire  danger  and  the  influence  of  the  factors  affecting * 

It  is  equally- important . to  determine  the  true  effect  of  fire  on  for¬ 
age  in  different  vegetative  types  and  growth  conditions.  The  work,  in 
fire  research  improves  the  background  for  developing  the  grazing  phase. 


Rather  fundamental  studies  of  the  relation,  of  climate  to  plant 
growth,  especially  herbaceous  and  shrubby  growth,  have  been  made  at 
the  ^reat  Basin  Sxperimeixf  Station.  The  discussions  have  shown 
clearly  the  need  Xor  a  thorough  knowledge  of  climate  in  making  plans 
for  control  cf  firec 

The  relation  of  grazing  to  brush  fields  has  had  little  investi¬ 
gation,  The  areas  that  are  truly  brush  rather  than  browse  are  used 
very  little  at  present.  They  are  a  big  value  in  watershed  protec¬ 
tion,  and  yet  they  are,  as  has  been  shown  by  Mr.  Manns,  to  be  as  well 
a  serious  fire  hazard.  If  the  true  possibilities  cf  use  of  this  type 
of  land  for  grazing  without  injury  to, the  watershed  can  be  determined, 
there  would  be  an  assistance  in  fire  protection  and  a  more  economic 
use  ex  land,  1 

Studies  cf  use  of  existing  herbaceous  vegetation  as  indicators 
of  planting  sites  and  possibly  also  cf  other  measures  of  timber  man¬ 
agement  may  prove  to  be  of  considerable  value. 


There  is  at  present  a  certain  correlation  of  grazing  and  for¬ 
est  research  through  the  consideration  ox  hotli  phases  by  the  in¬ 
vest  i  gat  i  vc  committee  in  each  district,  a  better  understanding 
and  appreciation  of  the  results  of  grazing  investigations  by  re¬ 
search  foresters  and  more  thorough  keeping  up-to-date  in  tno  pi  og¬ 
ress  of  forest  research  by  grazing  investigators  will  go  a  long 
ways  toward  better  coordination  of  effort.  Visits  to  forest  ex¬ 
perimental  areas  by  grazing  investigators  and  to  grazxng  experi¬ 
ment  s  by  forest  research  men  should  be  of  great  value  in  the  devel¬ 
opment  cf  methods,  in  a  better  understanding  and  appreciation  of 
all  factors,  in  the  analysis  of  results,  and  in  other  features  of 
the  work- 
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Ho f f man  -  G-razing  of  importance.  Measure  of  influence  of  graz- 
ir.g  on  reproduction.  Also  there  is  a  chance  of  grazing  tiding  over 
forestry  on  scantily  stocked  reproducing  aieas. 

Greeley  -  Are  men  in  grazing  and  in  Research  in  the  Southwest 
in  accord  in  damage  to  natural  reproduction? 

Qbapline  -  Men  are-  not  entirely  in  accord  and  due  to  differ¬ 
ence  in  vie;:  oint. 

Greeley  -  Is  grazing  to  surrender  and  permit  Research  to  go 

ahead  as  to  methods? 


Chapllne  -  Grazing  found  out  about  natural  reproduction  before 
Research  did* 


Pearson  -  Research  lias  a  different  problem.  Grazing  should 
have  carried,  out  administration  recommendations.  Had  to  approach 
from  Research  standpoint  in  order  to  assist  and  assure  proper  for¬ 
est  management Recognizes  the  i importance  of  grazing  in  research 
work.  Conditions  are  often  extreme  in  southwest,  Ifetural  reproduc¬ 


tion  is  important  and  grazing  docs  considerable  damage,  but  grazing 
must  be  stopped  in  many  areas.  Grazing  is  important  on  areas  where 


restocking  is  at  a  low  margin.  Grazing  mu 
er.tahlirpier.t  and  growth  of  trees.  Reduces 
basis  of  what  is  on  the  ground.  Lack  of  r 


st  not  interfere  with  the 
itself  entirely  to  the 
ep reduction  is  the  real 


pro clem. 


Chao lino  ^  hot  a  question  of  damage  to  reproduction,  but  a 
question  of  the  real  carrying  capacity  of  the  range.  Improper  util¬ 
ization  of  range  is  at  the  root  of  all  the  trouble  .  Faiatability  of 
forage  is  a  large  factor,  as  is  also  the  amount  of  the  apparent  feed- 
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Mar  toil  -  aii.u£s.i/Ivn  in  southwest  is  a  Moat  serious  reflection 
upon  administration.  Grazing's  recommendations  were  not  carried  out, 
Eili ?  s  investigations*,  again  revised  and  checked  and  now  part  of  pol¬ 
icy  of  sheep  exclusion  on  sale  areas.  Double  grazing  by  both  sheep 
and  cattle  an  important  factor,  especially  where  cattle  are  also  in¬ 
volved.  Demonstration  now  as  to  whether  sl^eep  should  be  allowed  with 
them,  whether  they  should  be  excluded.  Grazing  studies  should  be  car¬ 
ried  on  through  research  work. 

Pearson  -  Grazing  accepts  grazing  damage  as  an  axiom.  If  Re¬ 
search  should  accept  that,  then  there  would  be  no  reproduction  on  cut- 
over  areas  of  western  yellow  pine.  Without  natural  reproduction  at 
the  time  of  cutting,  the  seedlings  are  damaged  and  grow  under  a  handi¬ 
cap.  N.  31  force  sees  no  damage  but  only  the  utilization  of  the  range, 

•  •  ’  "3  *  * 

Show  -  Grazing'  is  a  secondary  .use  in  the  management  of  the  IhF, 
Research  and  Grazing  have  a  common  meeting  ground  on  cut-over  area’s, 
where  grazing  affects  slash  and  also  natural  reproduction, 

Tiemann  -  Cited  Australian  experience  in  eucalypts. 

Pearson  -  Erosion  problem  serious  in  region  below  the  yellow  pine 
type.  How  should  lands  be  handled  from  grazing  standpoint?  There  is  a 
clegr  relation  between  grazing;  erosion  and  fire.  Heavy  grazing  has 
erosion  and  no  fire;  without  grazing  t^.ere  are  fires*  Erosion  in  brush 
typ^  is  important. 

Kotok  -  In  California  the  question  of  fire  hazard  is  important. 
Some  argue  that  the  cover  crop  should  be  removed  to  reduce  the  fire 
hazard  and  others  vice  versa.  Is  there  a  proper  balance  between  cover 
type  and  reduction  of  hazard? 

Munns  Close  relation  between  grazing  research  and  silviculture 
in  relation  to  fire  and  erosion  in  D-5.  Necessary  adjunct  of  any  in¬ 
tensive  study  of  watershed  relationships.  Without  a  correlation  of 
work  there  will  be  no  real  progress, 

Greeley  -  D-3  is  much  concerned  in  erosion  problem.  This  has 
come  up  in  the  West.  Are  we  giging  enough  attention  to  this  problem 
of  erosion?  f 

Munns  -  This  is  a  question  cf  land  use.  product i.vity,  Heed  addi¬ 
tional  men  in  grazing  research  work,  and  attached  to  experiment  sta¬ 
tions.  Graz5.ng  should  assign  men  to  each  of  the  stations  as  rapidly  as 
they  can.  Grazing  an  important  adjunct  cf  forestry  in  proper  land  use. 

Clapp  -  Have  not  the  men  at  present  time. 
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Kelley  -  Big  black  scars  in  D-3  due.  to -erosion  and  grazing. . 
EroSiorTis-  one  of  the  most  important  problems  in  Southwest.  ^  Silt  is 
a  "big  problem  in  our  watershed  areas.  The  Roosevelt  dam  prooiem  is 

ep-rp’f'p  _ 


Mar oh  -  permanent  sample  plots  at  Fort  Valley  have  given  many 
.. -answer s7  ~Big  field  for  research  work  in  fire  studies;  and  erosion  sit- 
nation  is  one  part  of  the  problem.  Investigation  Committee  has  recom-. 
mended  new  -projects  but  need  more  personnel.  Can  use  considerable  addi¬ 
tional  men  to  good  advantage.  We  should  not  drop  the  S  projects.  Proj- 
-eets  recommended  include  engineering  wo rk  on' gully  obstruction,  damage 
survey,  of  Salt  River  drainage-,  proper  use- of  livestock,  value  of  difler- 
*  -•  ent  species  and  ezotics  to  control  erosion. 


Chapline  -  Ro  projects  going  on  now.  Studies  have  been  made  in 
Great  Basin.-  Ten  years  ago  grazing  noticed  erosion  damage.  Southwest 
has  a  severe  erosion  problem- and  must  reduce  cattle  to  a  low  figure  if 
erosion  is  to  be  prevented.  Foresters  and  grazing  men  have  in  past  tried 
to  prevent  reduction.  Intensive  use  of  range  is  hard  to  determine. 
Cutting  changes  the . composition  of  the  forage  up  in  the  forest * 
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PART  IV.  DIGEST  OP  DEPORTS  ON  PUBLIC  REQUIREMENTS,  DESIRABLE 
PRACTICE,  AMD  DEVASTATED  LADDS  POR  TEE  PRINCIPAL 
PUREST  REGIONS  OP  THE  UNITED  STATES 

The  following  abstracts  represent  the  digest  or  synopsis  of 
the  reports  on  public  requirements  for  keeping  land  continuously  pro¬ 
ductive;  desirable  forestry  practice;  and  devastated  lands.  These 
reports  were  prepared  for  the  principal  timber  regions  ox  the  United 
States  with  the  purpose  of  showing  what  measures  are  necessary  to 
keep  forest  lands  from  being  devastated.  They  cue  line  from  both  the 
standpoints  of  minimum  requirements  and  more  desirable  practice  the 
silvicultural  and  production  measures  which  are  necessary  to  prevent 
forest  devastation.  They  also  take  cognizance  of  the  land  which  has 
already  been  devastated,  and  measures  which  are  necessary  to  restore 
this  to  production. 

The  digest  of  material  presented  at  this  meeting  is  not  conclu¬ 
sive,  but  was  assembled  to  make  possible  the  comparison  of  conditions 
in  the  several  regions ,  and  enable  the  authors  to  correlate  their  re¬ 
sults  as  far  as  possible  for  the  entire  United  States, 

t 

It  is  expected  that  these  reports  will  be  published  in  the  next 
two  years c 


Digest  of  Public  Requirements  Report  for  the  Douglas  Eir  Region 

Thornton  T.  Mwngei- 

The  purpose  of  this  study  is  to  determine  the  methods  of  woods 
management  which  are  essential  to  keeping  ultimate  forest  land  pro¬ 
ductive  of  timber  crops  in  the  Douglas  fir  region. 

Most  of  the  privately-owned  timberland  of  this  region  is  of 
the  Douglas  fir  type  proper  (50  per  cent  or  more  of  this  species) 
though  the  fog  belt  type  and  the  high  mountain  types  are  distinguished 
also.  The  management  of  the  former  is  about  the  same  as  for  the  Doug¬ 
las  fir  type;  the  latter  are  not  important  at  present. 

Douglas  fir  has  every  characteristic  favorable  for  its  abundant 
reproduction  after  logging.  Much  of  the  natural  reproduction  so  com¬ 
mon  on  old  burns  and  logged-off  lands  comes  from  seed  stored  in  the 
duff.  The  seed  cast  by  the  old  forest  geminates  on  the  first  sum¬ 
mer  days  after  logging.  Slash  burning  should,  ther  fere,  be  prior  to 
the  germination  of  this  seed,  for  if  delayed  the  sprouting  seedlings 

will  do  killed  arid  chances  of  natural  reforestation  lessened. 

$ 

Slash  burning  has  little,  if  any,  benefit  as  a  reproductive 
measure,  out  it  is  generally  agreed  that  it  is  necessary  in  order  to 
lessen  the  fire  menace.  Slash  burning  docs  not  eliminate  the  fire 
m  ona  c  e ,  how  ev  or „ 
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Fall  burning  of  slashings  has  administrative  advantages  over 
spring  burning,  but  the  latter  is  more  favorable  to  reforestation. 

A  semi-annual  clean-up  is  much  to  be  desired;  both  seasons  have  their 
advantages,  but  none  of  their  disadvantages  outweighs  the  desirabil¬ 
ity  of  burning  at  both  seasons. 

Single  seed  trees  left  in  logging  are  some  help  in  reforesta¬ 
tion,  though  their  effect  is  not  for  a  large  radius. 

It  is  the  present  logging  practice  to  cut  absolutely  clean, 
leaving  only  trees  of  no  merchantable  value,  to  remove  the  logs  with 
steam  engines  either  by  the  overhead, -high  lead,  or  ground  yarding 
method,  and  to  burn  or  to  allow  the  cut-over  area  to  burn  over,  from 
one  to  -chree  or  four  years  after  logging  and  sometimes  repeatedly. 

The  area  is  left  bristling  with  snags  and  sometimes  with  small  trees, 
which  are  killed  by  the  slash  burn.  Most  operators  take  many  precau¬ 
tions  to  prevent  accidental  fires,  but  they  are  intended  for  the  pro¬ 
tection  of  the  virgin  timber  and  the  logging  investment,  rather  than 
the  logged-off  lands. 

In  spite  of  practically  no  conscious  effort  to  encourage  refor¬ 
estation  and  protect  the  cut-over  acreage,  it  is  estimated  that  from 
40  to  80  per  cent  of  such  lands  are  now  reforesting  more  or  less  sat¬ 
isfactorily.  The  tendency  of  modern  logging  is  to  make  conditions  even 
less  favorable  for  reforestation  than  did  the  logging  of  the  early  days. 

Douglas  fir  and  its  associates  are  exceedingly  virile  and  prolific, 
resistant  to  most  of  the  enemies  of  forest  trees,  and  would  be  quite 
able  to  perpetuate  themselves,  even  in  spite  of  most  destructive  meth¬ 
ods  of  logging,  were  it  not  for  uncontrolled  fires.  The  growing  of  con¬ 
tinuous  crops  of  timber  then  hinges  very  largely  upon  the  fire  problem, 
with  which  most  of  the  'essential  requirements  hereafter  given  have  to 
do.  Fire  prevention  activities  are  of  two  classes  -  first,  control  of 
fire  in  logging  works,  a  problem  for  the  operator  to  handle  himself, 
and  second,  the  protection  of  the  forest  land  at  large,  which  can  be 
accomplished  only  by  breadspread  cooperative  organizations,. 

The  specific  measures  for  keeping  forest  land  productive  are  as 
follows: 

1*  Care  of  the  virgin  forest. 

Ab sc  luteepr event ion  of  fire,  for  all  fires  do  some  damage  and 
are  likely  to  develop  into  destructive  crown  fires.  This  will  be  ef¬ 
fected  by  the  general  cooperative  forest  protective  organization,  dis¬ 
cussed  in  detail  later. 

Treatment  of  the  forest  and  cut-ovei  land  during  logging. 
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(a)  Direct  protection  —  an  organize ticn  and  equipment  for 

minimizing  accidental  fires  in  lodging  wcrks ,  to  "be 
financed  "by  the  operator.  Specifically  ail'd  very 
briefly  stated, ‘its  essentials  are: 

-  ■  i.  A  canp  fire  warden  in  every  camp  of  over  40  men* 

ii.  The  camp  organized  for  fire  suppression,  with 

,  rules  and  means  of  carrying  them  cut,  discipline, 

ent  has  ia  siii ,  etc. 

,  iii.  A  corps  of  able-bodied,  live  patrolmen,  firemen, 

..  .•  and  watchmen  working  under  the  camp  warden. 

-  .  •  i  •  •  •  v 

iv.  Spark  arresters,  ash  pans,  etc.,  of  the  proper  kind 
.  ,  .  always  in  repair.  Care  with  oil  burners, 

v.  ?ire-fighting  tools  of  the  right  kind  always  in 
.•  readiness.  ;  *  . 

vi.  Donkey  settings  cleared  and' sprinkled  three  times  a 
day  in  dry  weather. 

vil.  Means  for  getting  water  in  pressure  to  every  part 
of  cut-over  area  on  which  logging  lines  are  laid 
during  summer,  either  with  gravity  pressure .  system, 
or  pumping  system  and  pipes,  or  tank  ears,  or  track 
fire  engines,  or  portable  pumps,  and  in  any  case 
abundant  hose.  _  . 

.  V  4 
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(b)  Fireproofing  cut-over  land  -  the  'inf  lammability...of  an  area 
can  be  lessened  so  that  the  chances  for  controlling  accidental  fires 
are  better  if  the  fo3  lowing  precautions’ are  taken; 

.«  ■  i„  Burn  the  slash  promptly  and  carefully,  (See 

Below.) 

t  ii*  Practice  close  utilization  to  minimize  the  amount 
of  combustible  material  left  on  the  ground. 

iii.  Fall  all  snags  over  15  feet  high  within  150  feet  of 

donkey  settings  and  100  feet  of  railroad  tracks, 
and  all  over -30  feet  high  and  ?0  inches  in  diam¬ 
eter  anywhere  on  the  area,  prior  to  the  first 
slash-burning  season  after  logging,  .  ... 

iv*  Burn  debris  resulting  from  clearing  rights  of,  way 
before  road  is  used  in  ary  season. 
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(c)  Prompt  and  careful  slash  burning.  Turning  of  slashings  is 
desirable  and  is  required  by  law.  Broadcast  burning  is  the  only  prac¬ 
ticable  method,  but  this  work  must  be  done  with  care  and  at  the  right 
time.  Prepa?’ations  must  be  made  in  advance  and  given  as  serious  con¬ 
sideration  as  any  other  phase  of  the  year’s  logging.  Plan  to  burn  each 
spring  and  each  fall  so  as  to  always  keep  the  area  of  accumulated  s3.ash 
as  small  as  possible.  The  execution  of  the  burning  should  be  done  with 
intelligence  and  care  -  lay  out  the  area  with  thought  of  topography  and 

natural  firebreaks,  have  the  slash  at  the  right  stage  of  dryness,  choose 
the  right  day  and  the  right  time  of  day,  have  plenty  of  men  to  act  rap¬ 
idly  in  setting  the  fires  and  set  them  on  the  proper  sides  first,  have 
equipment  and  a  crew  in  readiness  in  case  the  fire  gives  trouble,  watch 
the  area  until  danger  from  it  is  passed,  and  in  the  case  of  spring  burns 
put  out  lingering  threatening  fires.  ; 

(d)  Seed  trees  give  added  assurance  of  -satisfactory  reforestation 
and  where  there  are  defective  trees  that  might  be  left  without  inconveni¬ 
encing  the  logging  or  causing  monetary  loss,  they  should  be  left  up  to 
two  per  acre.  Seed  trees  are  not  perhaps  an  essential  requirement  but 
are  very  desirable. 

f 

3.  Treatment  of  the  Hew  Porest  Crop  after  Logging. 

(a)  Fire  prevention  is- the  foremost  and  practically  only  care 

the  new  crop  needs.  It  will  be  effected  by  the  regional  protective  organ¬ 
ization  discussed  later. 

*  ft  ij  • 

(b)  Other  considerations.  As  forestry  practice  becomes  more  in¬ 
tensive,  thinnings  may  be  made  in  second-growth  timber,  thereby  stimulat¬ 
ing  growth  and  reaping  an  early  income.  Grazing  is  also  suggested  as  a 
practice  which,  if  properly  regulated,  may  bring  in  a  small  annual  return 
without  detriment .  to  the  oncoming  crop-. 

Considering  now  the  general  cooperative  forest  protective  measures 
of  the  region  at  large,  it  appears  that  the  present  organization  is  ex¬ 
cellent  and  needs  chiefly  intensification  to  make  it  quite  ideal.  There 
is  spent  now  on  private  and  State  lands  3  to  4  cents  on  the  average  an 
acre*  of  which  70-80  per  cent  comes  from  private  sources  ana  the  rest 
from  the  .State  and  Federal  Governments,  In  spite  of  the  present  system, 
altogether  too  large  an  acreage  is  burned  and  too  much  damage  is  done. 

Over  a  million  dollars  of  preventable  direct  damage  is  done  nearly  every 
year,  and  in  bad  years  much  more..  Most  of  •  the  fires  are  caused  by  human 
agencies,  hence  .control lable* 

What  the  present  protective  system  particularly  should  have  is: 

1.  Protection  of  cut-over  land  and  young  growth  for  their  own 
sakes,  and  net  merely  as  an  incident  to  the  safeguarding  of  virgin  tim¬ 
ber.  Protection  should  be  gauged  not  wholly  on  the  concrete  values  at 
stake,  but  should  take  into  consideration  the  relative  inflammability, 
risk  and  accessibility  which  go  to  make  up  hazard. 
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2a  Preventive  work  should  he  strengthened*  Too  much  goes  now 
far  fire  suppression*  More  on  prevention  will  save  on  fire -fight mg 
hills  and  fire  losses*  .  There  should  he  stricter  law  enforcement* 


Ware  ;r.s  should  he  put  on  earlier  so  as  to  prepare  for  the  danger 
season.  Fire  traps  should  he  eliminated. 


3*  More  money  must  he  spent  for  general  protection*  Land  noti;  now 
carrying  its  share  of  the  burden  should  he  assessed  and  the  lands  al¬ 
ready  contributing  should  pay  about  another  cent  per  acre.  With  these 
additional  funds,  effectively  spent,  forest  investments  in  both  old 
and  young  timber  would  he  reasonably  safe. 


4*  The  present  State  forest  protective  laws  need  modification 
or  strengthening  in  a  few  minor  matters. 

Returns  and  Costs,  The  forests  of  the  Douglas  fir  -region  grow 
very  rapidly  and  yield  well  in  comparatively  short  periods.  On  good 
quality  cites  lOO-year-old  timber  should  yield  90,000  board  feet  or 
15.840  cubic  fee’G.  and  in  60  years  39.,5Q0  board  feet,  or  9,720  cubic 
feet.  Assuring  such  stumpage  values  as  will  prevail  in  the. future, 
the  monetary  return  per  acre  is  considerable. 

The  cost  of  carrying  out  the  recommendations  made  above  and 
realizing  these  promising  returns  is  not  large.  It  is  estimated  that 
it  will  cost  the  average  operator  over  and  above  what  he  now  spends 
about  16  cents  per  M.  feet  logged  during  the  year-  to  carry  cut  these 
essential  requirements  and  to  thus  become  reasonably  certain  of  keeping 
his  lands  continuously  productive*  -  ...  - 


Digest  of  Desirable  Forestry  Practic e  Report  for  the 

•  •  Douglas  Fir  Region  *  ' 

Thornton  T .  Munger  • 

The  prescription  for -desirable  forestry  practice  in  the  Douglas 
fir  region  may  be  summarized  as  follows: 

Care  of  the  Virgin  Forest  v 


General  cooperative  fire  protection  along  the  lines  now  in  ef¬ 
fect,  but  more  intensive.  Protection  should  be  afforded  all  classes 
of  land  according  to  their  hazard,  with  special  attention  to  cut-over 
land  and  second  growth.  More  effort  should  go  on  prevention  and  less 
will  be  needed  on  suppression.  A  larger  expenditure  for  protection 
than  a\j  present -is  needed*  The  fire  laws- must  be  strengthened  in  a 
f  par t i cular  s „ 
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Treatment  of  the  forest  and  Cut -over  hand  fro  ring  Logging 

(a)  Direct  protection  is  very  important  during  logging  opera¬ 
tions  to  protect  the  land  being  cut  over  and  that  immediately  con¬ 
tiguous  from  the  special  severe  hazard*  The  following  are  the  most 
important  phases  of  logging  camp  fire  protection: 

i.  Dire  chief  in  each  camp  who  is  responsible  for  fire 
matters., 

ii.  Organizing  every .logging  camp  for  fire  suppression,  and 
instruction  in  fire  nr event ion. 

.  .  iii.  Diremen „  watchmen r.  .patrolmen  in- .plenty  to  work  under  the 
fire  chief.  '  . 

iv.  Escaped  sparks  from  all  kinds  of  engines  to  be  carefully 
guarded  against.  Outside  exhaust  on  all  donkeys. . 

•  ’  '  •  •*  *  ■'  .  < 

v..  -  Dire-fighting -equipment  .to  be  stored  at  strategic  places. 

vi.  Donkey  engine  settings  to  be  cleared  of  inflammable  ma¬ 
terial  and  sprinkled  three  times  a  . day  during  the  danger 
season.  *  . 

vli.  ’Water  in  quantity  It  o  be  available  on  every  part  of  the 
cut-over  area  to  which  lines  are  extended  during  the 
.  •  fire  season. 

(b)  Direproofing  cut-over  land. 

i..  Burning  the  fresh  slash  broadcast  immediately  after 

logging ,  spring  and  fall,  when ■  conditions  are  right, 

■  :  using  care  to  control  the  fire  and  get  a  successful 

burn.  *  ’ 

ii.  Close  utilization  to.  get  the  fullest  use  out  of  the  tim¬ 
ber  and  leave  the  minimum  of  combustible  material'  on 
the  grounds 

iii.  Snags  over  15  feet  high  anywhere  on  the. area  to  be  felled. 

'  '  iv.  Unmerchantable  living  trees  which  are  not  needed  as  seed 

trees  which  might  be  a  fire  menace  after  the  slash  burn, 
to  be  felled  prior  to  the  slash  burning. 

Vo  Debris  resulting  from  constructing  railroads  and  roads 
‘r  .and  for.  a  distance  on  each  side  of  the  right  of  way  to 
be  piled  and  burned- 
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vi,  Fire  lines  to  "be  constructed,  in  certain  places  where 
their  probable  value  during  slash  "burning  on  subse¬ 
quent  protection  would  justify  their  expense* * 

(c)  Provision  for  Assured  Reforestation  through  Seed  Trees  or 
Planting. ...  _ 

i.  Douglas  fir  seed  trees  ox  low  merchantable  value  should  oe 
left  wherever  there  are  such  trees  as  an  insurance 
against  accidental  fires.  Where  the  leaving  of  seed 
trees  would  involve  too  large  an  investment,  planting 
may  "become  necessary  if  natural  reproduction  should 
fail  or  he  wiped  obi;*  ' 

.  * 

Treatment  of  the  3Eew. Forest  Crop  after  Logging  . 

(a)  Fire  protection,  such  as  that  given  to  the  virgin  forest,  is 
most  .important,  and  will  be  handled  under  the  general  cooperative  pro¬ 
tective  organisation  for  the  region.  Due  to  the  high  hazard  of  fresnly 
cut— over  land,  protection  must  be  extra  intensive  here,, 

(b)  Thinnings  may  become  profitable  economically  in  a  few  decades 
and  are  desirable  silvi culturally,  but. are  not  now  a  current  problem  in 
Douglas  fir .  management  except  perhaps  in  fa.rmex  s1  woodlots. 

(c)  Grazing  will  perhaps  be  a  feature  in  the  handling -of  land  for 

a  few  years  after  logging,  and  is  on  the  whole  a  desirable  practice  if 
properly  regulated;  •  ‘  *"  ...  • 

The  cost  of  the  minimum  requirements  for-  the .  average  operation  is 
placed  at  15-3/4  cents  per  each  thousand  feet  of  logs  cut  over  and 
above  customary  current  costs;  it  may  be  considerably  more  than  this 
under  certain  conditions,- and  on  other  operations  where  intensive  pro¬ 
tection  is  now  . in  effect -it  may  be  less  thpn  this  amount. 

•  ■*  ,  t>  .•  •  ■  . 

The  additional  requirements  listed  in  this  report  as  desirable 
forestry  practice  are  very  variable  because  of  the  range  of  forest  con¬ 
ditions.  There  may  be  many  or  no  unmerchantable  trees  to  fell,  seed 
trees  may  represent 'no  capital  investment  or  a  considerable  investment. 
It  is,  therefore,  hard  to  give  an  average  figure  as  to  what  desirable 
forestry  practices  will  cost;  each,  job  must  be  estimated  separately. 

In  some  places  the  desirable* practice  would  cost  hardly  any  more  than 
the  minimum  requirements  would  cost.  As  a  rough  estimate,  the  carrying 
out  of  the  recommendations  of  this  report  should  not  .  cost  over  25  cents 
per  M„  feet  cut,  assuming  40  ;M  feet  per  acre.  Where  the  cost  would  be 
more  than  this,  'consideration  should  be  given  to  modifying  the  pre¬ 
scribed  measures  for  that  ease* 


t 


The  most  abused  and  denuded  cut-over  land  resulting  from  pres¬ 
ent  methods  can  be  artificially  reforested  for  $10  per  acre,  or  25 


cents  for  each  thousand  feet 


cut.  Besides  which  there  would  be  the 


cost  of  fire  protection  and  f ireproof ing,  for  such  artificially  re¬ 
forested  land  would  not  be  safe  from  fire  and  comparable  with  land 
naturally  reforested  and  protected  according  tc  the  recommendations 
of  this  report  unless  the  snags  were  felled  and  the  area  otherwise 
fireproofed  and  protected  from  the  menace  of  fire  on  adjoining  log¬ 
ging  operations*  In  other  words,  25  cents  for  each  thousand  feet  cut 
or  $10  an  acre  should  care  for  fire  protection  during  and  after  log¬ 
ging,  "fireproof"  the  area  and  secure  natural  reproduction.  If  arti¬ 
ficial  reforestation  must  be  resorted  to  it  will  cost  perhaps  $10  an 
acre,,  besides  the  charges  for  putting  the  area  in  safe  condition  for 
planting  and  protecting  it. 


Points  of  Difference  Between  Recommendations  for  Minimum 
-  .Requirements  and  Desirable  Practice 

The  recommendations  for  desirable  forestry  practice  depart  from 
the  recqramenda.t ions  in  the  minimum  requirements  report  in  only  a  few 
particulars,  none  of  them  radical.  Dor  the  sake  of  clarity,  they  are 
reviewed  here. 

1.  Every  logging  camp  of  over  30  men  (instead  of  40)  to  have  a 

Camp  E i rewar den, 

2.  Logging  operations  to  have  one  fireman,  besides  the  Camp 

Warden  for  each  30  M  feet  cut  daily  during  the  fire 
season  (instead  of  each  40  M  feet  as  in  the  Minimum 
Requirements) . 

3.  Outside  exhaust  recommended  for  all  donkey  engines. 

4.  More  emphasis  placed  on  the  desirability  cf  spring  burning 

in  contrast  to  fall  burning  for  silvicultural  reasons. 

5.  All.  snags  over  15  feet  high  to  be  felled,  instead  of  only 

those  over  30  feet  high  and  2q  inches  in  diameter  and 
-  those  near  denkeys  and  railroads,  as  in  the  minimum 
requirements  report, 

5.  Unmerchantable  living  trees  which  might  be  a  fire  menace 
after  being  killed  by  the  slash  fire  to  be  felled  prior 
to  burning. 

7.  The  cleaning  up  of  the  debris  resulting  from  railroad  and 
roa.d  construction  through  logging  areas  emphasized. 

8..  Eire  lines  recommended  under  certain  circumstances. 
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9.  The  leaving  of  seed  trees 
trees  which,  may  be  left 
an  inv  e  si  men  fc  . 


compul scry  wherever  there  are 
wi+howt  tying  up  coo  large 


10.  Artificial  planting  recommended  where  natural  reproduction 


fails. 


11.  Thinnings  urged  as  desirable  silviculture  as  soon  as  they 

are  economically  feasible.. 

12.  Grazing  to  be  allowed  only  where  its  advantages  surely 

outweigh  its  disadvantage s. 


Digest  of  Report  on  Devastated  Lands  for  the  Douglas  Fir  Region 

Julius  F.  Kumrnel  .  - 


Because  of  the  readiness  with  which  repro auction  comes  in  natu¬ 
rally  if  given  a  fair  chance,  much  of  the  burned  area  -and,'  to  a  lesser 
extent,  a  considerable  part  of  .that  cut  over  does  not  come  within  the 
classification  cf  devastated  lands  as  defined  in  this  report.  ' 

Repeated  burning  is  the  major  cause  for  devastation;  methods  of 
cutting  are  minor  agencies  only.  •  r 


Devastated  lands  where  satisfactory  reforestation  may  be  ex¬ 
pected  within  twenty  years  if  given  protection  from  fire,  a,re  of  the 
following  kinds: 


(a)  Areas  reburned  only  once,  or  possibly  a  second  or  third 

time;  sufficient  stored  seed  escapes  to  restock  area  slowly. 


•  (b)  Areas  repeatedly  burned,  but  which  have  an  adequate  number 
of  seed  trees  left;  seed  trees  depended  upon  for  reproduc¬ 
tion  rather  than  stored  seed.  .  ’  .  - 


(c)  Burns  in  second  growth  timber  which  has  reached  the  seed 
bearing  age,  but  has  not  yeb  produced  many,  or  large,  crops 
of  seed. 


The  total  acreage  of  cut  and  burned  over  lands  in  some  stage  of 
fairly  satisfactory  restocking  and  needing  only  protection  from  fire  is 
placed  at  6,  7  million  acres.  This  figure,  however,  includes  much  land 
which  reproduced  proirr  tiy  and  which  is  net  strictly  "devastated"  in  the 
sense  used  in  cfcis  report.  It  is  not  xeossible  to  segregate  the  latter. 
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Devastated  lands  on  which  satisfactory  reproduction  cannot  he 
expected  within  a  2o~year  period  are  tfnose  which'  have  repea  cod  iy.  burned 
within  periods  top  short  for  the.  accumulation  of  stored  seed  and  which 
are  practically •  devoid  of  seed  trees.  The  number  of  fires  necessary  to 
cause  this  degree  of  devastation  varies  greatly  with'  conditions. 
•Estimated  acreage  in  this  class  is  placed  at  one  half  million  acres. 

A  greater  proportion  of  the  total’  cut-over  acreage  falls  in  this  'class 
than  of  burned  areas  because  cut-over  lands  are  ordinarily  located 
-closer. to  sources  of  fire. 


Planting  rather  than  seeding  is  recommended  for  the  reason  that 
the  latter  is  too  uncertain  in  its  results.  ■  - 


Digest  of  Public  Requirements  Report  for  the  We stern  Yellow  Pine 

Regions  -  northern  Division 
R.  H.  Weidman 

The  basic  silvicultural  facts 

Reproduction  ’  . 

I*  Yellow  pine  regenerates  itself  best  by  advance  reproduction. 
It  requires  10  to  30  yea. rs  for  an  adequate  cover  of  advance  reproduc¬ 
tion  to  become  established  under  the  virgin  forest.  Ordinarily  in 
this  region  satisfactory  regeneration  is  accomplished  in  a  little  less 
than  20  years. 


2.  Except  for  occasional  fail  years,  yellow  pine  seed  is  pro¬ 
duced  in  small  amounts  from  year  to  year,  but  good  seed  years  occur 
at  intervals  as  great  as  5  to  8  years. 

3.  Seed  is  largely  consumed  by  rodents,  sc  that  after  an  ordi¬ 
nary  seed  year  only  a  small  surplus  is  left  for  germination. 


4*  following-  germination  there  is  a  heavy  mortality,  chiefly  due 
to  severe  drought  and  killing  frosts.  This  loss  is  astoundingiy  heavy 
at  first  and  has  been  observed  on  sample  plots  to  amount  to  as  much  as 
Id  per  cent  in  the  tenth  year  after  germination. 


5.  It  is  the  slow  accumulation  of  survivals  from  year  to  year 
that  must  chiefly  be  depended  upon  for  a  crop  of  reproduction.  This  is 
the  reason  for  the  long  period  of  regeneration. 

Sa  Where  there  is  no  advance  reproduction  or  where  it  has  been 
destroyed  by  fire  after  cutting,  the  now  crop  must  be  started  by  a  much 
smaller  seed  supply.  Only  a  few  scattered  trees  left  in  logging  are 
available  as  compared  with  the  full  overwood  before  cutting.  There  is  no 
diminution  of  the  forces  inimical  to  establishment,  and  therefore  the 
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period  of  regeneration  is  ranch  longer  than  in  the  virgin  forest.  77ith 
4  or  5  seed  trees  per  acre  it  has  taken  numerous  areas  studied  20  to 

40  years  to  establish  a  minimum  cover  of  reproduction. 

\  -  •'  .  ..  .  • 

7.  Although  advance,  reproduction  is  abundant  in  this  region,  it 
does  not  everywhere  completely  stock  the  ground.  Seed  trees  are  neces¬ 
sary  to  fill  out  the  blanks. 

8.  In  the  pumice  -soil  region  south  of  Bend,  Oregon,  there  is  a 
notaole  lack  of  reproduction,  and  in  the  case  of  this  special  local 

condition  the  causes  and  therefore  the  remedies  are  not  yet  thoroughly 
.♦'.If  understood.  .  .  .  . 

9.  Fire  is  the  worst . enemy  of  reproduction,  and  the  effect  of  a 
broadcast  slash  fire  is  to  destroy  the  entire  cover  of  advance  repro¬ 
duction. 

10.  Grazing  does  not  do  serious  damage  to  reproduction  in  this 
region  except  in  a  negligible  way.  : 

Regeneration  takes  place  more  promptly  in  the  larch-fir  type 
.  and  is  not  a  problem.  ■  ..  - 

Seed  Trees  •  Vr\  •  r  "  ,  ■ 

.  v  d.  Seed  trees  in  the  yellow  pine  type  are  necessary  both  as  an 

insurance  against  fire  and  to- fill  out  understocked  ground. 

2.  in  this  region  yellow  pine  trees. do  not  become  effective  seed 
producers  as  a  rule  until  they  reach. a  size  of  17  inches  d.b.h. 

а.  A  seed  tree  of  27  inches  produces  about  four  times  as  many 

cones  as  one  of  17  inches.  :  \ 

4.  A  minimum'  of  4  seed  trees  per  acre  of  17  inches  and  larger 

have  produced  at  best  1,000  seedlings  per  acre  in  20  years  on  old  cut¬ 
over  areas  studied.  A  cover  of  1,000  seedlings  in  this  case  is  not  as 
desirable  a  condition  as  would  ape  ear  to  one  unacquainted  with  the  sit¬ 
uation.  ‘  '  /  .  ~  ■ 

5.  it  may  be  stated  approximately  that  the  cone  production  of 
four  17-inch  trees  equals  that  of  throe  2o— inch  trees,  two  23^inch 
trees  and  one  27— inch  tree. 

б.  The  virgin  yellow  pine  forest  in'  this  region  contains  about  6 
trees  per  acre  between  17  and  20  inches  d.b.h. 
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7.  Seed  trees -and  othpr  .gaual \nr  tr  ues  ruiiainir.g  after  matting 
make  ar  ims,ra‘l  increased  volume  growth  due.  to  the  great  liberation 
from  competition  they  have  received.  This  accelerated  growth  takes 
place  for  2q  to  25  years  and  often  reaches  a  rate  200  to  30C  ner  cent 
faster  than  the  growth  "before  cutting. 

8.  In  special  cases  on  old  cuttings  up  to  15  years  old,  regenera¬ 
tion  has  taken  place  to  hut  a  meager  extent  or  not  at  all  ,  despite  the 
presence  of  good  seed  trees.  Rodent  consumption  of  seed  seems  to  he 
the  critical  factor  here.  It  is  a  case  apparently  of  a  disturbance  of 
the  biological  balance  in  which  an  attractive  rodent  food  supply  is 
reduced  by  logging  without  an  accompanying  reduction  in  the  number  of 
rodents.  Poisoning  during  a  good  seed  year  would  overcome  this  diffi¬ 
culty. 


9.  Both  the  power  and  horse  logging  methods  practiced  in  this 
region  do  not  ordinarily  do  serious  damage  to  seed  trees  or  reproduc¬ 
tion.  -with  the  possible  exception  of  a  modified  high  lead,  system  used 
with  a  skidder.  in  central  Oregon.  Real  high  lead  systems  used  immedi¬ 
ately  across  the  line  in  California  accomplish  great  destruction  and 
are.  incompatible  with  continuous  forest  production. 

Sla  sh 

1.  Broadcast  burning  of  slash  results  in  practically  complete 
devastation.  It  is  absolutely  detrimental  to  continuous  forest  produo 
tion. 


2.  piling  and  burning  leaves  cut-over  ground  in  the  best  condi¬ 
tion  for  regeneration.  It  is  costly  and,  if  not  executed  carefully, 
may  have  as  dangerous,  results  as  broadcast -burning.  - 


3.  Previous,  to  the  enactment  of  State  slash  disposal  laws,  slash 
was  left  to  decay  on  the  ground.  On  many  thousands  of  acres  of  old 
cut -ever  land  in  the  yellow  pine  type,.,  slash  thus  left  has  decayed  and 


entirely,  disappeared  and  no  fire  has  ever  burned  over  the  ground.  It 
is  careful ly  estimated  that  over  85  per  cent  of  the  old  cut-over  land  in 
this  region  lias  escaped  fire,  despite,  the  absence  of  protection. 


4..  The  period  of  highes 
or  5  years  after  logging  when 
have  been  mashed  down  by  snow 


t  inflammability  of  slash  is  passed  in  4 
the  needles  have  dropped  and  the  branches 
and  broken  apart  by  grazing  stock. 


reduced  as  a 


er 

sp 


further  decaying,  breaking  and  scatter 
eeiai  fire  menace  by  10  cr  12  years  aft 


ing,  the  slash 
er  cutting. 


is 


6.  Slash  has  not  been  a  breeding  medium  for  bark  beetles.  There 
is  no  evidence  of  any  unusual  insect  attack  upon  seed  trees  as  a  result 
of  the  slash  left  on  the  old  cut-over  land  of  this  region. 
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7.  There  is  co  effect  of  slash  in  hindering  the  growth  cf  repro¬ 
duction  that  is  worth  mentioning. 

Effect  of  Fire 

1.  Even  a  light  ground  fire  kills  young  reproduction.  Thus, 
owing  to  the  long  period  of  restocking , to  destroy  the. embryo  second 

crop  after  cutting  is  to  interrupt  the  full  productivity  of  the  land 
for  40  or  50  years. 

2.  An  uncontrolled  slash  fire  often  destroys  most  of  the  remain¬ 
ing  trees  as  well  as  the  reproduction.  The  destruction,  therefore,  is 
the  more  complete  because  the  source  of  seed  is  destroyed. 

*'•  #  .  , 

The  Proposed  Public  Requirements  • 


1„  With  regard  to  logging  methods:  Power  logging  methods  as 
destructive  of  reproduction  and  remaining  trees  as  are  those  using 
high  lead  yarding  and  high  speed  machines  should  not  be  allowed. 


With  regard  to  seed  trees:  In  the  yellow  pine  type  at  least 
4  seed  producing  trees  per  acre'  of  a  minimum  diameter  of  17  inches  at 
or east  height  should  be  left  as  insurance  against  fire  and  for  filling 
out  understocked  ground.  In  the  absence  of  trees  within  these  limits, 
cneir  seed  producing  equivalent  should  be  left  in  the  form  of  three 
20— inch  trees,  two  23-inch  trees  or  one  27-inch  or  larger  tree  per  acre. 
The  total-  volume  of  the  seed  trees  -left  will  average  about  1,000  board 
feet  an  acre. 


It  is  desirable  to  leave  also  trees  smaller  than  those  of  seed 
tree  size,  i,  e.,  trees  between  12  and  17  inches.  These  help  to  make 
a  complete  ground  cover.  .As  they  are  at  the  period  of  their  most  ranid 
volume  growth  they  will  make  for  an  early. return  cut  on  the  area. 

in  the  larch-fir  type  a-  number  of  seed  trees  are  being  left  vol¬ 
untarily  aiong  with  the  small  understory  trees  because  it  is  unprofit— 
a°le  log  all  species  in  the  type  at  present.  In  the  event  of  heavier 
cutting  a  minimum  of  2  seed  trees  an  acre  at  least  18  inches  in  diame¬ 
ter  of  larch  or  Douglas  fir  should  be  left. 


°*  l;ith  regard  to  slash  disposal:  Slash  may  be  left  lying  on  the 
ground,  provided  that  along  roads,  trails,  railroads  and  other  lines 
and  points  pf  fire  danger  it  be  piled  and  burned  to  a  width  of  100  feet 
eacn  side  of  mam  lines  of  danger,  such  as  roads,  and  50  feet  each  side 

O',  trails,  and  at.  least  1QQ  feet  around  camps,  donkev  settings,  log 
landings,  etc. 


In  addition,.  the  cut-over  area  on  which  slash  is  left  in  this  way 

should  be  divided  into  blocks  of  about  100  acres  by  strips  100  feet  wide 
on  which  the  slash  should  also  be  piled  and  burned. 
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Snags .  should  te  felled  on-  all  stripo  on  which  the  slash  is  piled 
and  ‘burned*’'  '  - 

Special,  fire  protection  should  be  given  .the  cut-over  area  for  10 
or  12  years,  or  until  the  slash  is  reduced  to  a ’ condition  of  compara¬ 
tively  little  fire  danger. 

This  method  of  leaving  slash  may  be  practiced  in  all  the  types 
and  generally  in  the  region  with  the  exception  of  northern  Idaho  and 
western  Montana,  where  slash  should  be  piled  and  burned  because  of  the 
unusually  great  fire  danger  of  -this  locality.-  This  will  be.  in  keeping 
with  the  piling  and  burning  that  will  be  proposed  for  the  prevailing 

white  pine  and  mixed  coniferous  types,  which  entirely  surround  the  small 

bodies  of  yellow  pine  of  this  section;  '  .... 

y  *  *  •  •  • v  *  .*  *  -  •  . 

4.  With  regard  to  protection:  'In  addition  to  the  special  fire.’pro- 
tection  to  be  given  cut-over  land  for  to  to  12  years  after  logging,  the 
system  of  protection  shahid  be  such  as  to  preserve  the  reproduction  at 
all  times;  before,  during  and  after  cutting;  This  means  absolutely  no  . 
light'  'burning  of .  the  ground  in  the' virgin  forest  arid  no  broadcast  burn¬ 
ing  of  slash  after  logging.  It  means  also  special  measures  -of  preven¬ 
tion  and  great  ..care  in  the  use  of  fire  during  the  logging  operation. 

It  means' a  system  that,  will  detect .  fires- 'quickly,  will' reach  them 
promptly  and  will  extinguish  them  while  they  are  small.  ■  g  , 


Digest  of  We  sir  able  forestry  Practice'  -Report  for  the  Western 

:  Yellow  Pine"  Regions  ...  •'  •  " 

.  ■  .  northern  Division 

v  B.  H.  Weidman  .  • 

,  *  +  *  .  *  - 

A.  Logging  -  ::h  ’•'*  .  :  y .  . 

■  1  . . ,  * 

*-  '  ►  ‘  ,  *  ■» 

In  power  logging  methods  as  destructive  of  reproduction  and  re¬ 
maining  trees  as  are  those  using  high  lead  yarding  and  high -sp-eed  ma¬ 
chines  should  not.be  allowed.-,  -  ‘ 

2.  Donkey  logging  with- ground  lead  yarding  using  a  moderate  line 
speed  is  conpatible  with  desirable  forestry  practice  if  used  with*  reason¬ 
able  care.  •  . 


3.  Carefully  practiced  caterpillar  tractor  logging  may  be  used. 

4.  Animal  logging  with  bummers  and  big  wheels  is  preferable  to 

all  other  methods.  A 

5.  Wherever  remaining  trees  are  used  to  support  blocks  and  rig¬ 
ging,  they  should  be  protected  by  lagging.  As  far  as  possible  rigging 
should  be  slung  on  stumps  or  trees  to  be  removed. 


.  S.  Blocks  should-,  be- plac  od  where  n^csss&r'  to  avoid  pulling  through 
group  s  of  young  trees  to  be  left  or  through  patches  of  repro  duct  ion. 

7.  ‘Care  should  be  used  to  avoid  falling  trees  into  groups  of  re¬ 
maining  trees  or  into  patches  of  rep'roducGio/c;.  -  ‘  .... 

8<>  In  big  wheel  yarding,  care  should  be  exercised  to  avoid  mak¬ 
ing  roads  through  areas  of -established  reproduction. - 

B.  Cutting  -  .  . ;■  *  •  ••  "  ' 

1.  The  -aim  of.  cutting  -in  the  yellow  pine  forest  should  be  to  har¬ 
vest- -the.  mature  crop  in  such  a,  way -as  .to.  provide  for  the  best  develop-  • 

ment  of  young  growth,  whether  that  be  advance  reproduction  or  young  trees 
of  the  bull  pine  class. 

sv2v  In:  the.  prevailing  condition  of  the  virgin  forest,  which  contains 
many  old  trees,  few  young  trees  and  an  abundant  advance  reproduction,  cut.  . 
heavily,  leaving  scattered  seed  trees!  The  object  is  to  release  the 

*  f  •  ■,  •  -  t‘  '  *  -  •  * 

reproduction  and  promote  its  rapid  development  as  a  second  crop. 

3.  In  the  condition  of  the  virgin  forest  which  contains  a  repre¬ 
sentation  of  bull  pines,  follow  a  partial  cutting  method,  leaving  the 
'smaller  trees  along  with,  the  prescribed  seed  trees.  The  younger  trees 
are  making  very  rapid  volume  growth  and  it  would  be  comparable  to  sacri¬ 
ficing  a  high  interest-producing  investment  to  cut  them.  , 

4.  your  yellow  pine  seed  trees  22  to  24  inches  d.b.h.  should  be 
left  per  acre.  If  these  are  not  present,  their  seed-producing  equivalent 
in  six  20-inch  trees  or  eight  17-inch  trees  should  be  left.  In  the  ab¬ 
sence  of  these,  2  trees  26  to  28  inches  may  be  left.  The  total  volume 

of  seed  trees  will  range  between  2,000  and  2,500  board  feet  anacre. 

5.  "here  it  may  be  desired  to  practice  a  partial  cutting  method 

leaving  as' much  as- 20- to  25  per  cent  of  the  original  stand,  the  reserved 
trees  should  be  evenly  spaced  so  as  to  get  the  greatest  liberation  and 
thus  the  greatest  acceleration  of  volume  growth.  ....... 

.  t  '  *  .  ^  ?  . 

6.  The  remaining  trees  Should  be  carefully  selected  for  their  capac¬ 

ity  to  produce  seed  and  make  good  increased  volume  growth.  Thrifty  young" 
trees  of  long,  dense,  pointed  crowns  are  the  best.  •  ....  - 

*  •  »  f 

7.  So  not  leave  spike  topped,  diseased,  badly  mistletoed,  and  in¬ 
sect  infebted  trees*  Bo  not  leave  trees 'that  will  interfere  with  ap?~ 
proved  logging  practice. 
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8,  Where  windfall  is  a'cuxi at&nt  danger,  do  rot  leave  very  tall 
trees- with  large  crowns*  Unusual*  care  should' he  taken  to  leave  only 
the.  most  windflrm.  trees  in  shallow  and  moist  soil  and  in  saddles, 

9.  Avoid  making  openings  of  over  3  acres  without  seed  trees, 

10. 5  In  the  larch-fir  type  a  number"  of  seed  trees  are  being. left 
voluntarily  along-:with  the  understory  trees  because  it  is  unprofit¬ 
able,  to  log  all  species  at  present-- :ln  the  event  of  heavier  cutting, 

4  seed  trees  an  acre,.-  at  least  18  inches  d.b.h.  of  larch  or  Douglas 
fir  should  be  left. 

C.  .  Slash  Disposal  -  .-  >  -  ■  ;  . -■  ?  >.u  :.r'J  .:•  *  *’ 

.  t'  .  ' 

I.  Broadcast  burning..of  slash  should  not  be  done  in  any  of 
the 'types  of  this  region.  /• .  •■■vh 

2*.  pile. and  . burn  is  the  slash  . disposal  method  of  first  choice 
and.  should  "be  the  practice -wherever  -.the.,  growth  conditions  warrant  the 
private  owner  to  grow  a  second* -crop.  .Where  piling  and  burning  is  not 
dene  with  great  case,  the  results  approach  those  of  broadcast  burning. 


'g-- 


.  3„  Over  much •  of  the; -yellow  .pine  region,,  however,  a  less  costly 
method  will  be  imposed*  The  method  of  second  choice  is'  that  of  leav¬ 
ing  -slash  on  about  80  per  cent  of  the  cut-over  area  and  giving  the 
area  special  /ire  protection  for  iQ.tb  X2  years,  or  until  the  slash 
is'  redxfcid  to  .a  condition  of  ..cfompa^Advely  little  danger. 

4,  .a  necessary  part  of  the  latter  method  is  to  clean  up  the  slash 
along  roads,  trails a  railroads  and  .other  lines  an.d:points  of  fire  dan¬ 
ger."  This'  should  be  eff  ectpd.-by>  piling-  and  burning;  all  the-  slash  100 
feet  each  code  of  roads  and  railroads,  50  feet  each  side  of  trails, 
and  ICO.  feet  arourtL  caaps^r-dpnfcey  .settings, '  log- landings,  etc.  On 
these  cleared  strips  and  spots  all  snags  should  be-  felled. 

5,,  Another  .necessary  part  of- -this  ^method  is  to  diVidS  the  cut¬ 
over  area  into  blocks,  of  -about-.  1-Q0.-  acres  of.  strips'  loo  -feet  ^ride  on 
which  the  "slash  should  also  be  piled  and  burned.  The  clean-up  cn 
these  strips  and  ..on  -.those  along grailroadb,  .etc.  j  will. --mead'" that  the 
slash,  will  be  "piled  and  burned  on  about  20  per  cent  of  the  total  cut- 
over  area,  .  .  .......  .-  -  ‘  -1  1. 


6c  The  method  of  leaving  slash  with  the  . specified  'safeguards  nay 
be  practiced  in  all  the  types  and  generally  in  the  region  e.wcept  that 
piling  and  burning  all  the  slash  should  be  done  in  the  yellow  pine 
type  of  northern  Idaho  and  western  Montana,  where  the  fire  danger  is 
exceptionally  high. 


B.  Fi ro  Protect ior 


1.  In  addition  to  the  special  protection  to  ho  given  cut-over 
land  for  10  to  12  years  after  logging,,  the  general  system  of  protec¬ 
tion  should  he  such  as  to  preserve  the  reproduction  at  all  times  - 
before*  during  and  after  logging. 

.  2.  Because  of  the  long  period  of  regeneration,  the  most  impor¬ 

tant  thing  in  fire  protection  in  the  yellow  pine  region  is  reproduc¬ 
tion.  There  must  he  no  light  burning  of  the  ground  in  the  virgin  for¬ 
est  and  no  broadcast  burning  of  slash  after  logging. 

3.  The  general  protection  system  should  be  one  that  will  detect 

fires  quickly,  will  reach  them  promptly  and  will  extinguish  them  while 
they  are  small.  For  cut-over  land  with  slash  on  it  the  organization 
should  be  •  such  that  it  will  be  able  to  reach  all  fires  within  a  half 
hour  of  the.  time  they  are  detected.  ‘  . 

4.  The  time  when  fire  danger  is  greatest  is  during  the  logging 

operation.  The  utmost  should  be  done  at  this  time  in  carrying  out  such 
measures  of  fire  prevention  as  the  following:  - 

aD  Use  of  oil  instead  of  wood  as  fuel  on  logging  and  other 
railroads.  Use  of  effective  spark  arresters  if  oil  is 
not  used. 

b.  Immediate  removal  of  slash  by  piling  and  burning  on  strips 
100  feet  each  side  of  railroads  and  the  felling  of  snags 
on  these  strips. 

c.  Removal  of  slash  in  the  same  way  to  a  radius  of  100  feet 
around  camps  and  donkey  settings.. 

d«  Care  in  use  of  fire  in  the  woods  by  men  of  the  logging 
operation. 

e*  Placing  responsibility  for  action  in  case  of  fires  on 
certain  individuals  at  the  logging  camp,  sawmill,  etc. 

f.  Properly  equipped  fire  patrol  following  trains. 

g.  Donkey  engines  to  be  equipped  with  hose,  buckets,  pumps, 
and  tools.  Tool  boxes  at  various  central  localities  on 
cut-over  areas. 
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Per  the  purpose  of  this  study,  devastated  forest  lands  are 
lands  once  forested  and  cut  or  turned  over,  the  present  condition  of 
which  eliminates'  them  from  elassif  icaticii  as  continuously,  productive. 
Lands  which  have  only  a  few  scattered  seed  trees  or  very  scattered 
reproduction  are  regarded  as  devastated. 

Tills  report  on  devastated  lands  applies  to  the  region  east  of 
the  Cascade  Mountains  in  Oregon  and  Washington  and  to  the  region  -south 
of-  the  •  Salmon  River  in  Idaho*  .  It  will  include  also  .that  .portion  of 
southern  Oregon  west  of  the  Cascade  Mountains,  in  the  region  of  the 
Siskiyou  National  -Forest,  where  yellow  pine  is  found  as  a  type* 

Devastated  lands  my  be  classified  into  two  conditions.  One 
condition  is  that  in  which  reforestation  will  take  place  naturally  with¬ 
in  a  period  of  20  years,  provided  intensive  fire  protection  is  given. 

The  other  condition  is  that  in  which  artificial  reforestation  will  he 
necessary. 


Table  1  shows  the  total  area  of  devastated  lands  in  the  northern 
yellow  pine  region  by  States  and  classified  into  reforesting  and  non- 
ref  creating. ‘conditions*  The  reforesting  area,  i.  e. ,  that  which  will 
come  back  naturally  within  2q  years,  amounts  to  71  per  cent  and  the 
area  which  will  need  artificial  reforestation  amounts  to  29  per  cent 
cf  the  total  acreage  of  devastated  forest,  lands  of  the  region. 

Table  1. 


Total  Area'  Devastated  in  the  Region 


’  Location. 

:  Will  reforest 
i  .naturally  ' 

:  Artificial 

:  reforestation 
:  necessary  . 

:  Total  acreage 

:  devastated 

Or egon  * 

:  550,000 

624,000 

:  1,174,000 

Washington 

:  1,635,000 

:  397 .000 

:  2,032,000 

Idaho 

.  :  .  350,000 

:  5,000. 

:  355,000 

Total 

:  2,535,000 

:  1,026,000 

:  3,561,000 

For  Oregon  and  Washington  the  area  of  devastated  lands  can  be 
shewn  by  private,  State  and  Federal  ownership.  This  information  is 
available  from  the  statistics  recently  compiled  for  the  senate  select 
committee  on  reforestation. x  For  Idaho  information  on  ownership  of 
devastated  lands  Is  not  available. 

I  "Forest  Figures"  for  the  Pacific  Coast  States"  compiled  by  State, 
privath  and  Federal  agencies. 


•  Table  2  shows  for  Orogun  w«aaiJLngton,  according  to  ownership, 
the  devastated  lands  which  will  restock  naturally  in  20  years,  given 
intensive  f5re  protect  ion 


Table  2. 


Devastated  Acreage  which  will  Reforest  Naturally  in  20  Tears 


Location 

*  * 

• 

t  Private  : 

State 

• 

:  Federal 

• 

:  Total 

Oregon 

Washington 

:  400,000  :: 

640,000 

2,000 

18,000 

:  148,000 

:  977,000 

:  550,000 

:  1 , 635 ,000 

Total 
per  cent 

:  1,040,000  : 

:  43  : 

20 ,000 

1 

:  1,125,000 
:  51 

•:  ,-2 ,185,000 
:  100 

Table  3  shows  for  Oregon  and  Washington,  according  to  ownership, 
the  devastated  lands  on  which  satisfactory  reproduction  cannot  he  ex¬ 
pected  within  2q  years.  - 


Table  3* 


Devastated  Acreage 


on  which  Artificial  Reforestation  is  Necessary 


Location 

• 

« 

• 

■m 

Private 

• 

« 

• 

State 

—  « 

♦ 

-• 

Federal 

* 

• 

Total 

Oregon 

• 

• 

74,000 

- 

1,000 

• 

• 

549,000 

:  624.000 

Washington 

• 

300,000 

• 

* 

2,000 

• 

95,000 

:  397,000 

Total 

• 

y 

374,000 

• 

3,000 

• 

644,000 

: 1,021 ,000 

per  cent 

•  . 

« 

36.7 

• 

0.3 

« 

• 

63.0 

:  100 

These  figures'  for  acreage  of  devastated  lands,  of  course,  are 
estimated.  The  classification  into  acreage  which  will  restock  naturally 
and  that  whren  will  not  is  based  entirely  on  the  figures  prepared  by 
the  several  agencies  for  use  of  the  senate  reforestation  committee* 
these  ligures  are  the  only  ones  available  for  classifying  devastated 
land  into  restocking  and  nonrestoaking "conditions.  The  definition  of 
the  class  which  will  restock  naturally  is  probably  much  broader  than 
the  forester's  definition  of  it.  Taken  from  the  statistical  compila- 
lion,  the  de+'-iitron  of  this  .class  is  n cut  or  turned  over  in  some 
s.age  of  *a.cly  satisfactory  re  stocking  and  needing  only  fire  Tj':ot.ec- 
iicr*"  >k’.e-.-lier  d 3 ya. abated  land  in  this  condition'  can  be  ejected  to 
rea-'h  a  ^tis^ctory  .  state  of.  productiveness  in  20  years  i“s*a  serious 

fS  ,!?e  7ellcw  Pine  type  is  concerned.  Ordinarily,  with 
^es\)er  a— ^  i1:  requires  20  years  for  4  or  5  good  seed 

ac,  9  01V‘-r/  "  I'  mxnimaP  diameter)  to  establish  1,000  seedlings  per 

-  ground*  Where  there  are.  only  1  or  2  cull  trees  an  acre  which 
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escape  a  devastating  fire,  the  yerici  required  to  X  x  iv.£  the  land  hack 
to  a  comparable  state  of  production  may  be  as  long  as  40  years*  There 
is  no  way,  tar  ever,  of  stating  the  possibilities  more  definitely.  The 
statement'' as  shown  in  the  tables  that  7T  per  cent  of  the  devastated 
lands  of  the  region  will  come  hack'  to  pr jduativeness  in  20  years  must 
be  accepted  as  a  rather  optimist  id  estimate-:  of  the  situation. 

The  best  method  of  bringing  about  artificial  reforestation  on  • 
the  acreage  which  will  not  come  back  naturally  is  by  planting  nursery- 
grown  stock*  Because-  of  the  consumption  cf  seed'.' by  rodent s  it  is  be¬ 
lieved  that  direct  seeding  would  have  a  ver$-  slight  possibility  of  suc¬ 
cess  in  the  yellow  pine  region.  ‘  • 
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'  --  S.-Bw  Show-'.-  i“-  '  .  r 

I.  Basic  Silvicultural  Facts 

"■  ;  :  ■  •  T  .  ‘  .  .  .  '  ,'i  :  • 

1.  Seed  is  not  Stored  in  duff .  '  ’  v;- -  •  •  » 


2.  Seed  prpduct ion  is  irregular,  mortality  of  seedlings' very  high, 

and  restocking  of  cut-over  lands  with  seed  trees- present  will 
take  from  10-25  years  after  cutting1.  ■ -•  *<•:.  .  • 

3.  Preservation  of  advance,  reproduction,  which  is  generally  pres¬ 
ent,  is  most  effective  and  safest  way  of  continuing  the  forest, 
but  will  not  give  reasonably  complete  --stocking  over  large 
areas,  and  must  be  supplemented  by  seed  trees,  both  for  total 
blanks  and  f-or  filling  in  'partly  stocked  areas.  .  /.  v.' 


4.  'Advance  reproduction  in  mixed  stands  has  higher  percentage  of 
tolerant  fir  and  cedar  'than'  intolerant- and  .more:  valuable  pines, 
consequently  new-. forests- will  have  .higher  percentage  of  toler¬ 
ant  species  than  virgin  forests. 

.  •  ‘jyr'-r  \ 

5.  Trees  of  18--2011  d,b,h*  produce  more  seed  per-. unit  of-  merchant¬ 
able  volume  than  larger  trees  ana  are  present  in  sufficient 
number- to  provide  for  about- 85 ’per  cent-  of  areas, '.except  in 
Bast  Side  yeildw  pine  tj>pe.-  About  four  small  seed  trees  per 
acre  are  sufficient  for  restocking  cut-over  areas., ' 


6.  Small  trees  of  all  species  are  susceptible  to  fire. 


7.  Slash  dees  not  need  to  be  disposed  of  because  of  direct  influ¬ 
ence  on  advance  cr  rev/  reproduction  as  a  source  of  insect  or 
fungous  epidemics.  It  ceases  to  be  a  special  fire  menace  in 
about  10  years. 
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8.  Seedlings  of  all  species,  particularly  yellow  pine,  demand 
nearly  full  light  for  best  development  and  grow  poorly  under 
shade, 

9-  Destruction  of  reproduction  and  seed  trees  leads  to  occupa¬ 
tion  of  land  by  worthless  brush,  and  reforestation  of  brush 
fields  either  naturally  or  artificially  is  far  more  difficult 
than  for  recently  cut-over  lands, ■ 

. II.  Present  Destructive  Practices  in  Cutting 

"  ——  “  "  * '  “  '  r  -  i  .  .  -  I.  ■  , 

•1,  In  all  stands  the  pines  are^generally  cut  to  a  diameter 
lower  than  seed  production  size,  and  in  many  cases  firs 
and  cedar  as  well,. 

Ill,  Present  destructive  Practices  -  Logging 

1*  Logging  methods  that  destroy  advance  reproduction  and  poten¬ 
tial  seed  trees  are  in  general  use,  i*  e. ,  the  high  lead  and 
high  speed  power  logging. 

2.  Ground  lead  or  modified-  lead  logging  do  not  in  most  cases 

devastate  lands,  but  are  more  destructive  than  animal  logging. 

r’ 

f  *  •  , 

3.  Logging,  except  high'  lead,  can  be  regulated  at  slight  expense 
so  as  to  greatly  reduce  damage  to  seed  trees  and  reproduc¬ 
tion,  as  on  Government  sales. 

IV.  Present  Destructive  Practices  -  Fire 

1»  Carelessness  with  fire  by  operators  and  broadcast  burning 
of  slash  are  most  important  causes  of  devastation  of  cut-over 
lands.  Most  fires  start  on  restricted  areas  along'  railways 
and  roads  and  around  camps  and  donkey  settings* 

2.  ^ires  in  slash  are  difficult  to  control  and  are  exceedingly 
destructive.  Standing  snags  ale  a  serious  menace. 

3.  Careless  piling  and  burning  approximates  broadcast  burning 
in  its  results. 

4.  Fires  on  cut-over  lands  can  be  held  to  a  reasonable  minimum 
acreage  at  relatively  small  cost,  even  if  most  of  the  slash 
is  left  on  the  ground. 
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V.  necessary  Changes  in  Present  Practice.,  i, _ c,  t  public  Requirements 

A.  .Logging 

1.  To  preserve  advance  reproduction  and  seed  trees  discontinue 
use  of  high  lead  method  and  of  high  speed  machines*  Ground 
or  modified  lead  satisfactory. 

2.  Use  animal  logging  on  ground  adapted  to  it  in  place  of  power 
logging, 

3.  Regulate  logging  to  minimize  damage  to  reproduction  and  seed 
trees. 

B .  Cl o seness  of  Cutting 


lo  To  restock  ground  and  as  insurance  against  fire  cut  to  a  'diam¬ 
eter  limit  of  2qu  for  all  species.  Where  no  small  seed  trees 
are  present,  larger  trees  should  he  left  at  the  rate  of  1  per 
acre. 

C ,  Slash  Disposal  and  Fire  Protection 

1.  In  order  to  preserve  advance  reproduction  before,  during  and 
after .logging,  and  to  preserve  adjacent  virgin  forests,  there 
should  he  systematic  protection  of  the  virgin  forest,  no  broad¬ 
cast  burning  of  the  virgin  forest  or  cut-over  lands,  care  with 
and  control  of  fire  during  logging. 

2.  Dhe  protection  system  in  virgin  forest  should  cost  $.03  to 
$.04  an  acre  and  year,  including  improvements. 

3.  In  conduct  of  logging  the  following  are  essential:  use  of  oil 

as  fuel  where  possible,  use  of  efficient  spark  arresters,  clear¬ 
ing  around  camps  and  donkey  settings  before  occupation,  sup¬ 
ply  of  tools  for  fire  purposes,  hose  and  pump  at  engines, 
designation  of  specific  individuals  charged  with  responsibil¬ 
ity  for  fire  protection. 

4.  Currently  with  extension  of  railroads,  strips  100  feet  wide 
each  side  ‘should  be  cleared  of  inflammable  material.  Addi¬ 
tional  cleared  lines  to  be  constructed  to  divide  area,  into 
small  topographic  units.  Snags  to  be  felled  on  cleared  lines 

and  for  100  feet  each  side.  Slash  to  remain  except  on  cleared 
lines, 

5.  Special  patrol  should  follow  all  trains  and  cover  cut-over 
areas  until  slash  is  reduced  to  normal t  coupled  with  lookout 
and  telephone  service  where  needed.  This  protection  designed 

to  catch  fires  small  and  will  cost  $.06  to  $.08  an  acre  and  year. 
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VI.  Extra  Costs  of  proposed  Measnrpo 
A.  Utilization 

1.  Destructive  logging  methods  are  generally  no  cheaper  than 
ground  or  modified  lead.  Are  favc-red  because  easier  on  log¬ 
gers  and  require  less  intelligence  in  planning  layout. 

2.  Animal  logging  cheaper  on  good  ground  than  power  logging. 

3*  Small  trees  up  to  2o:!  d.b.h.  are  logged  and  manufactured 
at  a  less. 


4.  Regulation  of  logging,  such  as  setting  of  blocks  to  preserve 
reproduction,  will  cost  a  little. 

B,  Slash  Disposal  and  Protection 

1-  Systematic  protection,  of  virgin  forests  is  general  in  order 
'  to  preserve  stumpage  -investment. 

2.  Systematic  protection  during  logging  operation  and  after  is 

cheaper  than  occasional  large  and  co.stly  fires. 

3.  Partial  slash  disposal-  and  intensive  patrol  cheaper  than  pil¬ 
ing  and  burning  and  .seems  to  be  adequate. 

4.  :The  practices  recommended  are  mostly  good  business  merely 

.  .  from  the  standpoint  of.  present  costs.  A  cost  per  M  of.  $.50 
to  $.75  may  possibly,  but  not  probably,  be  necessary  to  cov¬ 
er  cost  of  all  proposed  measures. 

VII .  Practicability  of  Measures  • 

"  '  "  .  *  ""  *  *  1  —  *  ■  "  -  ■  ■  -  »»-—■  ■  > 

••  .  *  V  J1'  ^  ‘  *.  ('  .  - 

I.  i^very  step  proposed  is  in  use  by  some  operators. 

2„  the  changes  recommended  involve  no.  radical  departure  from 
.  present  measures.  •  '  *"  • 

3.  The  maximum  possible  cost  of  the  measures  is  less  than  that 
of  any  one  of  half  a  dozen  factors  faced  by  the  operators, 
such  as  fluctuation  in  price  of  product  and  ox  labor,  effi¬ 
ciency  of  labor  and  machinery, -etc. 
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I*  Limiting  factors 

I  4  *  ■  "  • 

. -A.  Natural 

1.  Preponderance  of  mature  timber. 

2.  Aggressiveness  of  tolerant  species. 

3.  Difficulty  of  securing  reproduction,  due  to  climatic 
factors  and  prevalence  of  brush. 

* 

3.  Economic 

1.  Large  size  operations  and  lack  of  flezibilitj-  in  locating 
cutting  area. 

2.  Destructiveness  of  logging. 

3.  Impossibility  of  more  than  one  cut  on  given  area. 

4.  Impossibility,  of  cultural  operations. 

5.  Difficulty  and  cost  of  planting. 

6.  pressure  for  rapid  cutting  and'  need  for  heavy  cutting 
to  retire  investments  :and  carrying  charges. 

II .  Objectives  of  Desirable  Practice 

1.  To  improve  condition  of  forest  by  removing  mature,  mal¬ 
formed  or  diseased  trees. 

2.  To  preserve  and  release  advance  growth. 

3.  To  leave  a  nucleus  of  trees  for  combined  purpose  of  seed 
production  and  production  of  wood,  so  that  second  cut  may 
be  made  in  30-60  years. 

4.  To  reduce  danger  from  fire. 

5.  To  get  control  of  soil  from  brush,  when  present,  and  to 

prevent  spread  of  brush. 

I I .  Basic  Silvicultural  Pacts 

1.  Seed  is  not  stored  in  duff. 

2.  Seed  production  is  irregular ,  mortality  of  seedlings  very 

high,  and  restocking  of  cut-over  lands  will  take  from  10-25 
years  after  cutting. 

3.  Preservation  of  advance  reproduction  is  most  effective  and 
safest  way  of  continuing  the  forest  but  will  not  give  suffi¬ 
cient  stocking  over  large  areas  and  must  be  supplemented  by 
seed  trees,  both  for  total  blanks  and  for  filling  in  partly 
slocked  areas* 

4.  Advance  reproduction  in  mixed  stands  has  higher  percentage 
of  tolerant  fir  and  cedar  than  intolerant  more  valuable 
pines,  and  consequently  new  forests  will  have  higher  per¬ 
centage  of  tolerant  species  than  did  the  virgin  forests. 


-227- 


5.  Seedlings  of  ali  specif  s,  part  icnlar  iy  yellow  pins,  de¬ 
mand  nearly  full  light  for  host  i et  elcpmcnt  and  grow  poorly 
under  shade „  ■; 


Young  and  small  trees  of  all  species  are  susceptible  to 
fires. 

7.  Thrifty  trees  of  all  species  of  blackjack  type  have  high¬ 
est  capacity  for  profitable  growth  after  logging,  and  are 
satisfactory  as  seed  producers.  Capacity  f.or  growth  is 
least  in  flat-topped  trees  and  intermediate  in  "trees 
with  rounded  tops. 

••  • 

8.  On  good  sites  thrifty  trees  will  after  logging  nnke  3  per 

cent  or  more  interest  a  year  in  wood  produced. .  On  poor 
sites  this  rate  cannot  ordinarily  be  expected. 

.  *  •  v 

9.  The  number  of  thrifty  trees  varies  greatly  with  site  and 
type,  being  least  in  pure  yellow  pine  of  the  Sast  Side 
and  greatest  in  the  fir  types.’ 


10.  Accelerated  growth  varies  inversely  as  percentage  of  orig¬ 
inal  stand  left,  down  to ’about  10  per  cent  of  stand. 


In  mixed  types  both; white  fix  and  sugar  pine  excel  yellow 
pine  in  rate  of  growth  after  cutting,  and  sugar  pine  main¬ 
tains  a  profitable  rate  pf  growth  to  a  much  higher  diameter 
than- any  other  species.  .  ' 


12.  in  leaving  trees  solely  for  growth  the  average  maximum 
.  '  diameter  of  trees  1-eft  should  be  roughly  30n  for  sugar 
pine  and  24n  for  yellow  pine  and  white  fir. 


lo.  The  best  external  indices  of  growth  capacity  are  character 
of  hark  and  form  and  size  of  crown.  •  * 

'  ’  -  •  *  r  .  ’ 

_  /!  j 

•14. .  J- binning  of  reserved  groups  of  trees  is  necessary  to  realize 
maximum  increase  of  growth.  •  •••'*•  ••  ; 

15.  I'he  best  results  in  cutting  are  secured  by  approximately 
equal  treatment  of  all  species  in  mixed- stands. 

•  .*•  •  * 

Basic  Facts  Concerning  Exploitation 


1,  ..The  high  lead  and  high  speed  methods  cf  power  logging  are 
.  incompatible  with  forest  production,- -  • ' 

^ve^age.  damage  to  reproduction  and -  seed  trees  Under  similar 
•.  condi‘^ions  is-  50  per  cent  less  on.  Government  than  o.rr  private 
lands,  due  to  inexpensive  .regulation  cf  logging.  He  served 

trees  can  be  protected  during  logging  at  slight  additional 
expense.  '  ' 
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3-  power  logging  is  mere  destructive  to  reproduction  and  seed 
trees  than  is  animal  logging,, 

4.  Logging  methods  mast  "be  judged  by  their  effect  on  advance 
Reproduction  and  seed  trees, 

5„  planting  is  not  a  simple  remedy  for  destructive  logging. 


7.  Sasic  Pacts  Concerning  Slash  Pisposs-1  end  Lire  Protection 


1.  Fire  is  the  most  important  cause  of  devastated  cut-over 
lands.,  and  most  fires  start  from  the  operations  themselves, 
particularly  on  narrow  strips  along  railways  and  roads  and 
around  camp s  and  donkey  settings. 


2.  Fires  in  slash  are  more  difficult  to  control  out  not  greatly 
more  destructive  than  fires  on  areas  where  slash  has  been 
piled  and  burnedo 


3.  Piling  and  burning  of  slash,  if  carefully  and  skilfully  done, 
results  in  minor  damage,  and  is  the  maximum  that  can  be  done 
to  reduce  hazard. 

4.  Fires  on  cut-over  lands  can  be  held  to  a  low  .acreage, 
if  mo'st  of  slash  is  left,  and  such  slash  ceases  to  be 
cial  hazard  in  at  least  10-  years. 


even 
a  spe- 


VI.  Recommended  Practices 
A.  Cutting 


The  objects  of  these  measures  are  (1)  to  leave  sufficient  trees 
to  restock  the  cut-over  area  and  to  combine  in  them  ability  to  produce 
seed  and  to  grow  rapidly  after  logging;  (2)  to  improve  the  health  and 
rate  of  growth  of  the  stand  by  cutting  mature,  defective  and  diseased 
trees,  at  the  same  time  making  the  operation  profitable.  A  second  cut 
in  30-60  years  is  eontemplat ed„ 

1.  Trees  to  be  left  should  be  individually  selected,  instead 
of  designated  mechanically  as  in  Public  Requirements. 

2.  Reserve  thrifty  trees  of  all  species  cf  the  blackjack  type, 
unless  deformed  or  seriously  infested  with  mistletoe. 

Croups  of  trees  should  be  thinned. 


Cut  morchantabl e  trees  of  all  species  except  the  above,  or 
where  thrifty  mature  tr  e  reserved  to  avoid  making  large 

openings.  Selective  cutting  of  pine  and  leaving  of  fir,  as  in 
current  practice  on  private  lands ,  should  be  avoided* 
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4,  Fall  unmerchantable  trees  of  all  species  if  infested  with 
mistletoe  or  fungi.  Not  a  provision  of  public  Requirements* 

5,  In  mixed  stands  all  species  should  generally  be  treated 
on  an  equal  basis* 


6.  Mark  in  reference  to  logging  plan  and  to  topography*  Not 
a  provision  of  Public  Requirements. 


7. .  The.  better  the  site  the  more  liberally  can  trees  be  reserved. 
•Not  a  provision  of  Public  Requirements. 

8.  These  measures  contemplate  the  reservation  of  about  15  per 
cent  of  the  merchantable  volume. 

B.  Logging  . 


The  oeject  of  these  measures  is  to  preserve  advance  reproduction 
and  seed -trees.  -  -V  ; 

1.  On  machines  main  line  speed  should  not  exceed  500  feet  per 
minute  and  lead  blocks  should  be  not  over  35  feet  above  ground, 

2.  Use  animal  logging  in  preference  to  power  where  possible. 


3.  Logging  should  be  regulated  where  possible  to  avoid  injury 
to  reserved  trees  or  established  reproduction.  Contemplates 
direct  supervision  of  logging,  which  is  not  a  feature  of 
Public  Requirements. 

4.  Layout  of  settings  and  roads  should  bo  planned  to  minimize 

damage;.  :  ■  ‘  .  •  • 

*  t  *  •  .  .  •  •  . 

,  •  .*  -  *  • 

C.  Slash  disposal  and  Lire  Protection 

,  ♦  .  .  •  A  *  .  ‘  ‘  '  , 

’  ’  *  '  *  ,  ; 

^-le  objects  of  these  measures  are  (1)  to  prevent  fires  before, 

during  and  after  logging  and  (2)  to  make  possible  the  quick  control  of 

fires  that  do  occur. 

1«  Systematic  protection  should  be  given  forests  before  cutting 
at  an  average  annual  cost  of  $.03  to  $.04  per  acre. 


2.  Oil  should  bo  used  as  fuel  where  possible,  efficient  spark 
arresters  used  cn  all  machines,  patrol  should  follow  trains, 
and  machines  oc  .equipped  with  fire  tools  and  hose  and  pump. 


3. 


Camps  and  donkey  settings,  should  be  cleared  before  occupa¬ 
tion.,  and  watchmen  provided, during  occupation. 
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4.  Brush  should  be  piled  currently  with  losing  and  burned 
the  next  fall  or  spring  and  all  snags. should  be  cut.  ■  pub¬ 
lic  Bequirements  provide  only  partial  disposal  of  slash,  and 
snags  which  may  prove  generally  applicable  under  Desirable 
Practice. . 

5.  An  organization  should  be  formed  to  handle  fires  on  cut-over 
land  within  half  an  hour  after  start  and  specific  individ¬ 
uals  designated  at  each  danger  point  to  be  responsible  for 
initiating  action  on  fires « 

71 I.  Probable  Extra  Costs  of  Measures 

A.  Gutting  and  Logging  Costs  per  M  Beet  Cut 

1.  Extra  construction  costs  $.37,  marking  $.02*  cutting  dis¬ 

eased  trees  $.0?,  extra  yarding  costs  $„30»-  supervision 
$.05  or  a  total  of- $.81..  -  ■ 

2.  Nominal  value  of  15  per  cent  of  merchantable  stand  $.50. 

3.  Savings  due  to  increased  selling  price  about  $.50  and  de¬ 
creased  logging  costs  about  $.50. 

*  ‘  ’  '  •  .. 

B .  Slash  Disposal  and  lire  Protection 

1.  Piling  and  burning  slash  .  .  .  .  V  $.40 

2*  Clearing- around  settings  . . 02 

3. .  Palling  snags  -  . . 04 

4*  Special  patrol  .  ,  .  . . 04  ■  ■ 

5.  On  credit  side,  cost  of  large  fires  $.21,  plus  unknown 
amount  for  equipment,  timber  and  shutdown  of  operations. 

VIII.  Probable  Be turns  "  ‘ 

1.  Yields  ‘  ' 

2.  Intermediate  returns 

-3'.  Returns  from  grazing,  etc.  •  ■  .  ** 

.  4-,  Bate  of  interest  theory. 

5.  Trend  of  stumpage  prices 

Digest  of  Beno rt_on  peva stat ed  Land_3_ for  the  Western  Yellow 
P  hue  Regions  -•  Cal i  f o rule.  p j  v  j  r, -to n 
r> .  e  .  fciow 

I.  Causes  •  '  • 

1.  Early  fires 

2»  Logging  and  fires  •  -  •••  •'  • 
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II.  Condition  of  Brush  Fields  due  Chiefly,  to  Farly  Fires 

1.  Total  area  1, 600,0.00  acres 

2.  Completely  devastated  -  300,000 

3.  Will  produce  only  scattered  forest  -  300,000 

4.  Productive  -  1,200,000 

III,  Condition  of  Cut-over  Lands 

i-"  •  1.  Total  cut  over  to  date  -  1,469,000  acres 

'  -•  -  2:  .Devastated-  to  date  «  564,000 

•  -  3;  C-urrent  rate  of  devastation  50-60  per  cent  of  cut-over  lands 

IV.  Treatment 

1.  Systematic  and  intensive  fire  protection  for  all  lands 

2.  Present  status  of  protection  of  brush  fields  -  inadequate 
protection 

3.  Present  status  of  protection  of  currently  cut-over  lands  - 

••  ;  •  ;  indifference  and  lack,  of  systematic  efforts  of  many  operators. 

r  .  f  •**  •  *  .  .  *  * 

**  '  '  -  •  :  -  <  '  .  ,  \  .  •  ■  .... 

...  .  .  public- Requirements  Desirable  Practice  Devastated  Lands 

...  ■  -  Western  Yellow  Pine  Region  Southwest  Division^ 

.  R,  Marsh  ... 

A.  Basis  for  Public  Requirements.  Determined  by  the  following  classes 
of  factors  which  are  of  importance  in  the  order  listed. 

1.  Silvical  facts 

2.  Economic  considerations* 

3.  Public  sentiment 

*  .  *  f  ( 

\  B.  Regional  Description.  While  volume  of  timber  is  small,  the  vast  area 
and  variety  of  climatic  conditions  involved  necessitate  division  as 
follows: 

1.  Southwest,  which  for  purposes  of  description  must  occasionally  be 

divided  into:  a.  Colorado  Plateau;  b.  Southern  Rockies,  and  c. 
Border*  ‘ 

,  *  t «  >  n 

2.  Black  Hills. 

II.  Determining  Factors 

A.  Silvical  facts.  Three  distinct  types:  W.Y..P.  85$,  Douglas  fir  lQ 
and  Spruce  5$  by  volune,> 


1.  Western  Yellow  Pine  Type, 

a.  In  the  Southwest  good  seed  crops  occur  at  intervals  of  from 
3  to  5  years 9  climatic  conditions  are  unfavorable,  natural 
enemies  are  numerous,  therefore  restocking  following  cutting 
requires  15  to  2o  years.  In  Elack  Hills  conditions  are  much 
more  favorable. 
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b.  In  the  Southwest  trees  2Gn  rhb(h,  and  less  are  of  compara-* 
lively  small  value  as  seed  crees.  In  Blank  Kills  14'! . 

Three  to  four  seed  trees  .per  acre  are  needed  where  repro¬ 
duction  totally  lacking. 

Co '  Seed- does,  not  remain  viable  more  than  one  year. 

d.  In  the  Black  Hills  advance  reproduction  almost  invariably 
present  in  uncut  stands.  In  the  Southwest  great  variation 
due  to  artificial  conditions,  but  naturally  present. 

e.  Preceding  conditions  point  strongly  toward  objective  of  - 
advance  reproduction  at  time  of  cutting. 

f.  Brush  on  the  ground  though  usually  detrimental  to  reproduc- 

'  tion  is  not  prohibitive.  It  is  a  source  of  acute  fire  danger 
in  the  Black  Hills’' and  on  the.  Colorado  plateau  which  points 
to  piling  and  burning.-  .Elsewhere  in  the  Southwest,  fire 
lines  are  sufficient  under  the  standards  of  Public  -Require— 

'  menis*  -  •  ’  >  *  .  '  •->  -  -i 


g.  Lightning  is  a  prolific  source  of  fires  on  Colorado  plateau. 

Therefore  fell  dead -snags.  ;  ,, 

h.  Normally  considerable' blackjack  in  stand  and. many  or.  all 

.  age  -classes  represented-  Is  therefore  adapted  to- partial 
cutting  system.  -  \-  -  .  „  .  ... 

i-v  Hequi.res  from  130  to  200  years,  according  to  locality,  to 
reach  maturity.  - 

•  i  -  . 

•  Heavy  cattle  grazing  and  sheep  grazing  as  ordinarily  carried 

cn  do  serious  -damage  to  -repraducti on  below  3  feet  in  height 
and,,  on  large  areas  are  preventing  restocking. . 

k„  All  young  stuff  ip  seriously  injured  by  firs. 

■Bong]  as  Pin  Typ &  ■ 


a.  A  mixture  Douglas  fir,  yellow  pine,  spruce,-  white  pine,  white 
fir,  cork  bark  fir.  .The  first  three  are- the  most  valuable 
and  should  be  favored.  -  -  ^ 

bo  The'  firs  and-  •  spruces  are  .  excel  lent  seed  producers,  and  white 
fir,,  because  of  ..-this  and.  greater  ‘tolerance,  tends  to  crowd 
.  the  others  ouc.  .  '  ‘ 

Co  Stand  'Is  all  aged  and  adapted  to  a  partial  cutting  system* 
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d.  Advance  reproduction  is  characteristically  "but  not  always 
present  and  should  he  preserved.  Securing  it  after  cutting 
is  an  unsolved  problem,  pci  ticularly  for  Douglas  fir. 

e.  Fires  are  exceedingly  destructive  to  all  age  classes  and 
difficult  to  control,  although  they  occur  less  frequently 
than  in  the  pine  type. 

f.  Brush  is  source  of  fire  danger  which  in  some  localities  is 
acute*  It  is  also  detrimental  to  the  establishment  of  re¬ 
production  after  cutting. 

3.  Engel jann  Spruce  Type 


a.  Advance  reproduction  usually  present.  Where  absent  diffi¬ 
cult  to  secure,  and  usually  only  with  considerable  shade 
present.  Partial  cutting  system  indicated. 

b.  Spruce  occurs  characteristically  in  mixture  with  cork  bark 

fir  which  is  much  inferior,  but  is  more  tolerant  and  easier 
to  reproduce..  Spruce  should  be  favored. 

c.  Fire  danger  comparatively  light. 

d.  Brush  is  detrimental  but  not  prohibitive  to  restocking. 

3.  Economic  Considerations 

1.' *  Forests  are  indispensable  to  the  region. 

a.  As  a  local  source  of  timber  supplies.  At  best  some  lumber 
must  be  imported. 

b.  For  watershed  protection.  Of  special  importance  in  a  semi- 
arid  region  like  the  Sout lowest. 

3.  Economically  practicable  logging  requires  a  cut  of  at  least 

5S000  feet  per  acre  in  W.Y.P.  in  Southwest  and  3,000  in  3lack 
Hills.  In  Douglas  fir  heavier,  in  general  need  a  cut  of 
75%  of  total  volume. 

3.  Market  demands  not  only  lumber  but  hewn  ties,  mine  stulls,  and 
props.  This  means  cutting  some  small  material. 

4.  Potations  to  produce  sawlog  material  vary  from  120  to  200  years, 
fields  are  light.  St umoage  values  low.  Private  forestry 
pract?_ce  unprofitable  to  the  individual  owner. 


5.  In  the  SonfHw<=>e-h  there  are  no  examples  of  private  forestry 
practice,  Ho  merchantable  jmauerial  is  left/*  There  is  no 
t>:  u.sh  disposal,  but  there  is  growing  -up  a.  strong  sentiment 
for  fire  suppression.  It  often  happens  -that  advance  if 
protected  from  fire  will  insure  roaint,enanc e  of  the  forest- 
In  Black.  Hills,  Hanes  take  Mining  Company  piles  and  "burns 
brash*  State  lands- are  cut  similar  to  Rational  Forest  lands* 


6.  9o  per  cent  of  the  timber  is  publicly  owned  (National  Forests 
?G#>,  Indian  reservations  18fo,  State  2f0)  * 

C  .  Public  Sentiment.  Supports  practice  of  forestry  on  public 
lands.  Ho c  strong  for  forestry  on  private  lands,  except  in 
Black  Hills  where  they  pile  and  burn  brush. 


•  1 1 1 •  Hub!  i  c  R  e  qui  r  em  en t  s 

’•  *v»  t  , 

*  . .  .  r  •• 

A.  "western  Yellow  pine  Type 
1*  Fire  Protection 

(1)  An  organization  expenditure  per  acre  which  varies  for  the 
subregions  as  follows:  Colorado  Plateau  6  mills,  Border 

8  mills-.  Southern  Rockies  2  mills,  and  Black  Hills  15 
mills.  For  cut-over  areas  the  expenditure  should  be 
doubled,  ,  . 

(2)  Use  oil  burning  engines  where  possible,  Hon-oil  burning 
engines  must,  be  equipped  with  spark  arresters.. 

(3)  Working  arrangements  must  be  made  by  owners  and  operators 
for  fire  prevention  -and  suppression, 

(4)  On  Colorado  Plateau  fell  dead  snags  over  20  feet  high, 

2a  Me  the  is  of  Cutting  ; 

•  j- 

•  .if  * 

Black  Hills.  (1)  Satisfactory  advance  reproduction  present, 
no  restrictions.  (500  per  acre  over  1  foot.) 

(2)  Satisfactory  reproduction  absent,  4  seed  trees  per  acre 
-  •  over  14  inches  d.b.h, 

t  .  { 

Southwest.  (1)  At  least  200  seedlings  1  foot  high  present 

either 

a.  15  inch  d0b.h.  limit,  or 

b,  8  u  5:  ”  s:  !l  with.  2  seed  trees  per  acre  above  18 

■  ■  inches  dvb.h* 

f 

(3)  Reproduction  as  described  above  absent,  leave  3  seed  trees 
per  acre  above  18”  with  8-  d.b.h.  cutting  limit. 

J 
( 
i 
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X 


3«  Brush  'Disa-si^i. 

Black  Hills.  Pile  and  burn. 


Southwest.  Break  up  into  blocks  not  to  exceed  160  acres  by 
200  foot  wide  fire  lines  upon  which  brush  is  piled  and 
burned,  pile  and  burn  along  logging  roads,  around  camps  and 
on  other  areas  of  special  hazard. 

Methods  oi  Logging.  In  steam  skidding  use  ground  lines  only 
with  but  two  lines  from  one  set.  Logs  to  be  skidded  into 
skidder  trails  by  horses. 

5-  Grazing.  Exclude  sheep  commencing  5  years  before  cutting  and 
continuing  until  area  is  satisfactorily  restocked. 


Insect  Infestation.  In  the  Black  Hills  control  measures  must 
be  taken  where  epidemic  conditions  exist  or  are  threatened. 

7.  Cost  Nummary 


Sub -region 

Methods  of 

Sla-sh 

Snag 

Total  of 

cutting 

disposal 

fell- 

logging 

items 

Rep’mt 

Cost 

ing 

Black  Hills 

(1) 

$3.00 

$3.00 

Colorado 

(2) 

$2.35 

3.00 

— 

5.35 

Plateau 

(1)  a 

— 

1.05 

.30 

1.35 

(1)1> 

2.54 

1.05 

.30 

3.89 

Border  and 

(2) 

W1 

00 

« 

to 

1.05 

.30 

5.19 

S.  Rockies 

(l)a 

— 

.25 

— 

.25 

d)b 

2.66 

.25 

— 

2.91 

(2) 

4.03 

.25 

— 

4.28 

_ Remarks _ 

Will  apply  9Q$  area 


Will  apply  to  large 
%  of  area 
In  hewn  tie  and 
mine  prop  cutting 
Around  Flagstaff 

Will  apply  large 

$  area. 

In  hewn  tie  and 
mine  prop  cutting 
Applies  only  small 

%  area 


3.  Douglas  Fir  Type 


1. 


Fire  Protection.  Same  as  for  Western  Yellow  Pine  except  that 
snags  need  not  be  felled. 


2.  Methods  of  Cutting 

(-0  Satisfactory  advance  growth  present  (500  over  1  foot  high 

per  acre)  a  minimum  diameter  limit  of  10  inches  (not 
including) . 
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(2) 


Advance  reproduction  as  above  described  lacking  either: 

a.  A  minimum  diameter  limit  of  14  inches  (not  including)  or 

b.  .Save  2  Douglas  fir  seed  trees  per  acre  above  18  inches  d.b.h. 


3.  Slash  Disposal 


Colorado  plateau  and  Southern  Rockies.  Break  up  into  blocks  of  not 
to  exceed  Bo  acres  by  firo  lines  upon  which  brush  is  piled  and 
burned.  File  and  burn  along  logging  roads,  around  camps  and  on 
other  areas  of  special  hazard. 


Border  Subregion,  pile  and  burn.  Exception  for  steep  slopes  with 
high  erosion -danger* 


4.  Methods  of  Logging.  In  all  tjwoes  of  steam  si-ridding  the  outer  ends 
of  the.  trails  must  be  at  least  300  feet  apart.  Logs  must  be 
brought  into  the  trails  either  by  horses  or  right  angle  side 
haul.  . 


5.  cost  puranary 


Methods  of 

Clash 

Total 

Cost  protection 

cutting 

di  sp  a  sal 

log- 

organization 

ging  • 

Remarks 

per  acre 

Subregion 

Beq»nt 

Cost 

cost 

annual 

* 

virgin 

Cut-over 

Colorado 

plateau 

(1) 

—  — 

$1 . 05 

$  1.05 

Covers  largest 
‘fo  of  cases 

CJ 

O 

o 

.012 

(3)a) 

$2.80 

1.05 

3.  85 

■b) 

Southern 

Rockies 

a) 

— 

.75 

.75 

Covers  largest 

.002 

.004 

(2)  a) 

2.66 

.75 

3.41 

f,  of  cases 

b) 

Border 

(i) 

— 

11.00 

11.00 

.008 

.015 

(2)a) 

3.44 

11.00 

14.44 

VL 

C.  pngelnann  So  rue  e  Type 


1.  Eire  protection 


(1)  Bon- oil  burning  engines. 
(3)  'Jerking  arrange  nents  mis 
for  fire  prevention  and 


must  be  equipped  with  spark  arresters, 
t  be  made  by  owners  and  operators 
suppression.- 


-237- 


2.  Methods  of  pitting,  cut  to  a  minimum  diameter  limit  of  10 

inches  (not  incln fling, 

3.  Slash  Disposal.  Break  up  into  blocks  of  net  to  exceed  80 

acres  by  2CG-*foot  wide  fire  lii  upon  which  brush  is 
piled  and  burned, 

4.  Methods  of  Logging,  Crazing,  Insect  Infestation,  necessitate 

no  public  requirements, 

5-  Cost  Summary,  Bata  too  meager  to  warrant  estimate. 


IV,  Desirable  Forest  Practice 
A.  Western  Yellow  Pine  Type 


Fire .Protection.  Same  as  for  public  requirements  with  added 
emphasis  on  special  protection  on  cut-over  areas.  ‘Ties  in 
closely  with  brush  disposal. 


Met  nod  s  of  Cutting,  A  partial  cutting  system  which  in  the 
Southwest  will  remove  the  overmature  and  mature  timber  ex¬ 
cept  as  may  be  needed  for  seed  and  the  diseased  and  defec¬ 
tive  blackjack,  leaving  the  young  thrifty  timber  in  good 
healthy  condition  for  accelerated  growth.  This  corre¬ 
sponds  to  the  method  in  vogue  on  the  national  Forests, 

It  is  not  practiced  anywhere  on  pr5.vato  lands.  This  means 
two  cutting  cycles  per  rotation  with  some  salvaging  of 
seed  trees  before  the  end: of  the  first  cutting  cycle.  In  the 
Southwest  the  following  guides'  should  be  followed  in  carry¬ 
ing  this  out* 


(1)  Where  reproduction  is  absent  aim  to  save  4  seed  trees 
per  acre,  (Above  2Q  inches  per  acre  Colorado  plateau, 
elsewhere  above  18if).  Select  blackjack  where  available. 
Humber  per  acre  may  be  averaged  for  10-acre  blocks,  Deduce 
number  seed  trees  in  proportion  to  amount  of  reproduction 
already  present  and  when  reasonably  suitable  trees  are  not 


-available*  Select  blackjack  for  seed  trees  when  possible, 
no  not  leave  uni- en  reduced  openings  over  200  feet  in  diameter. 


Cut  all  mature  and  overmature  timber  not  needed  under 


(1). 


(3)  Cut 
cultural 


no  blackjack  except  diseased,  suppressed,  and  for  silvi 
thinnings.  Guard  against  leaving  more  than  lightly 


invested  mistletoe  trees. 


(4)  The  volume  percentage  removed  will  vary  from  70$  to  85$, 
according  to  conditions. 
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In  the  Black  Hills  an  even  more  '  cbhscrvat  ive.-  system  *  which  may 
he  termed  an  improvement  cutting,  is  advised.  -This  corresponds 
to  the  legal  pore  it  Service  method  of  cutting.  It  differs 
from  the  method  above  described  for  the  Southwest  in  that 
healthy  mature  trees  are  retained.  .  The  method  contemplates 
4  catting  cycles  to  the  rotation.  It  is  not  practiced  by  pri¬ 


vate  owners* 


3. 


Slash  Disposal,  The  primary  cohsideration  is  fire  control.  It 
also  has  considerable  silvi cultural  bearing  particularly  in  the 


Southwest,  and  for  this  reason  no  uniform  system  can  he  pre¬ 
scribed,  The  system  advised  can  be  best  described  by  the  follow¬ 
ing  guides. 

* 

(1)  In  the  -Black- Hills ,  pile  and  burn0 


(2)  On  the  Colorado  ..Plateau  where  advance  reproduction  is  pres¬ 
ent,  pile  and  burn ,  .leaving  unburned,  however,  piles  lo¬ 
cated  so  that  to  burn  would  extensively  injure  reproduction. 


(3)  Elsewhere  in  the  Southwest  leave  the  slash  either  scattered 
or  untouched  but  broken  into  not  to  exceed  ISO-acro  iblocks 
by  fire  lines  upon,  which  the  brush  will  be  piled  and  burned. 
On  sandy,  naturally  open  places,  the  brush  may  be  left  as 

it  falls.  On  areas  where  grass  and  weeds  grow  luxuriantly, 
it  should  preferably  be  piled  and  burned.  It  least  it 
should  be  lopped  and  scattered  to  allow  grazing  to  reduce 
the  competition  of.  grass  and  herbage* 

(4)  Throw  brush  in  skid  trails  and  arroyos  where  practicable  to 
facilitate  erosion  control. 


4.  Methods  cf  Loggings  Same  as.  under  Public  Requirements, 

5*  Graz ingu  Exclude  sheep  10  years  in  advance  of  cutting  and  continue 
until  satisfactory  stand  of  reproduction  aboVe  3  feet  in  height 
is  secured;  Guard  against  overgrazing  by  other  classes  of  stock. 

6,  Insects,.  Game  as  for  Public  Requirements* 


Douglas  Fir  Type,.  . 

1.  Eir e  P rot ect ion.  Same  as  for  Public  Requirements, 

♦ 

2,  Methods-. of  Cutting. 


Sawlog  cuttings.  The  aim  should  be  to  improve  the  stand  in 
quality  and  composition,  to  maintain  a  forest  cover  for 
watershed  protection  purposes  and  to  improve  the  rate  of 
growth  and  yield.  This  can  best  be  accomplished  by  a  par¬ 
tial  cutting  system  which  should: 
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(ll  H  iniO'v  c?  n17  pyit/W-s  ,  il  CSci  C  Sd.  and  defertil  0 

trees  except 

(2)  On  the  limited  areas  where  advance  reproduction  is  lack¬ 
ing  reserve  6  seed  trees  above  13  inches. 

(3)  Remove  inferior  species  such  as  white  fir. 

(4)  Open  up  stands  mere  on  north  than  south  slopes  to  facil¬ 
itate  Douglas  fir  reproduction. 

Such  a  system  as  described  approximates  that  being  followed  on  National 
Forests.  It  contemplates  2  cutting  cycles  per  rotation. 


3 


b.  Hewn  tie  cuttings.  On  areas  handled  primarily  for  the  produc¬ 
tion  of  ties  and  miscellaneous  round  material  cutting  may  be 
to  a  14  inch  limit,  except  where  reproduction  is  lacking,  in 
which  case  6  seed  trees  above  18  inches  should  be  retained  per 
acre.  Areas  handled  for  hewn  ties  may  be  cut  over  4  times 
during  a  rotation. 


Slash  Disposal.  Is  of  primary  importance  in  fire  protection  but 
it  is  also  important  silvicuXtuxally.  Particularly  is  it  det¬ 
rimental  to'  the  establishment  of  reproduction  on  areas  where 
advance,  reproduction  is  lacking.  It  happens  that  the  areas 
of  deficient  reproduction  and  of  the  greatest  fire  danger  are 
in  the  Sacramento  Mountains  in  southern  Hew  Mexico.  Here  the 


brush  should  be  piled  and  burned.  Elsewhere  cut-over  areas 
should  be  broken  into  not  to  exceed  30-acre  blocks  by  fire 
lines,  200  feet  wide  upon  which  brush  is  piled  and  burned. 


4.  Methods  of  hogging.  Same  as  under  Public  Requirements. 

5.  Grazing.  Guard  against  overgrazing. 

C .  -Eng elmann  Sp^uc  o  ' Tyne. 


1*  Fire  Protection,  feme  as  in  Public  Requirements  with  special  pro¬ 
tection  for  cut-over  areas. 


2.  Methods  of  Cutting.  In  sawlog  operations,  leave  all  normal,  thrifty, 
immature  trees  for  future  growth  and  to  maintain  the  forest  cover 
which  is  important  both  for  watershed  protection,  but  to  maintain 
cover  conditions  favorable  to  the  establishment  of  seedlings. 

In  tAe  cutting  a  minimum  diameter  limit  of  14  inches  for  spruce 
and  12  inches  for  fir  should  bo  observed.  In  both  kinds  of  op¬ 
erations  larger  trees  should  be  retained  when  necessary  to  avoid 
openings  more  than  30  feet  in  diameter.  Spruce  should  be  fav¬ 
ored  rather  than  cork  bark  fir*,  - 
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Sawlog  areas  may  be 'operated  en  a  40-year  cutting  cycle  and 

tie  areas  on  a  30 -year  cutting  cycle. 

%.*  ,  ■  « 

3*  Slash  Pi  so  o  sal .  lifone  necessary.  ;- 


4.,  Methods  of  Logging.  Same  as ‘under  Public  Requirements.  • 

5.  Grazing,  Insects  and  Diseases.  Ho  consideration  necessary  other 
than  to  avoid  overgrazing. 


V .  Devastated  Forest  Lands 


Includes; i.;:  ,-=h  v  ' 

1.  W.Y.P.  type  which  will  not  restock  in  30  year; 


2,  Douglas, fir  and  spruce  types  which  will  not  restock  in 
;■  2q  years.. ..  i  ...  • 

*  i 

Devastation  is  due  to  cutting,  burning  or  both,  The  bulk  of 
yellow  .pine  devastation- is  on  cut-over  areas.  Considerable  of  the 
Douglas  fir  and  all  of  the  spruce  is  due  to  burning  alone. 


A  detailed  tabulation  has  been  included  in  the  report  which 
shows  the. area  divided  by  types,  ownership,  and  cause,  and  separated 
into  H'hat  will  restock  in  less  than  100  years  and  what  will  not.  ■ 
From  this  the  following  summary  is  given; 


Total  all  types 

Restock  less 

Hot  restock  in 

Grand  total 

than  100  years 

100  years 

devastated 

-  -  -  * 

land  areas 

Hat’l  Forest 

320.000 

‘  91,000 

411,000 

Indian  peserv. 

216,000 

7,000  • 

■  223,000 

State. 

200 

•  • 

200 

Private 

105,500 

94,000 

199,500 

public  Domain 

250 

-c  • 

250 

-1  -t.. 

641,950  .. 

192,000 

833,950 

Devastation  has  been  practically  stopped  on  Rational  Forests, 
Indian  lands,  and  State  lands,  but  restocking  on  considerable  old  area 
in  all  classes  of  ownership  is  still  being  prevented  by  grazing. 
Devastation  still  continues  on  private  lands,  y  '• 

Artificial  reforestation  must  be  by  planting  except  possibly  in 
the  Black  Hills  where  broadcast  seeding  promises  success.  .The  technique 
of  planting  to  insure  success  "has  been  worked  out  for  all  types- .The 
cost  will  not  vary  greatly-  for-  the‘:  several  types  and  will  be  .around. , 

$75  per  acre.  ■  •  :  •  '  ’•  " 


The  high  cost  of  planting.  Hit  compe-ra  Lively  low  yields  and 
the  long  rotations  preclude  private  planting  on  Co  c  ornsxi  «l  l  xctX  scale. 

Fortunately  the  greater  part  (76°£)  is  publicly  owned. 

Successful  planting  and  the  natural  restocking  of  much  of  the 
devastated  area  is  contingent  upon  (1)  fire  prevention;  (2)  grazing 
control.  - 


Report  of  Commit tee_  on  Public  Requirements  for  Western  Yellow 

Fine  Region 

The  committee,  consisting  of  Messrs,  'show,  Weidman,  Marsh,  Koch, 
Behre,  Pearson,  and  Hunger,  met  to  discuss  the  points  of  difference 
developed  in  the  discussion.  Decisions  on  specific  points  relating  to 
minimum  requirements  are  as  follows: 

;  - c- ^ u  of  s t r in s  to  be  cleared  of  slash  can  properly  vary 
between  dnf.erent  parts  of*  the  region  due  to  regional  differences  in 
rate  of  spread  of  fires,  amount  of  fuel,  etc. 

i 

Cj*  Pi^e'  blocks  a,l so  j) emits  difference  between  regions 
for  the  same  reaso.ua  enumerated- above..,...-  .. 

£nags  should  be  felled,  on  cleared  strips  in  all  parts  of 
tne  region,  ix  additional  restrictions  in  this  respect  are  clearly 
necessary  they  may  be  allowed.  _• 

40_Intensity  of  patrol-  should,  .where  possible,  be  stated  in 
terms  of  hour  control  with  an  approximate  cost  per  acre  and  year  given. 
i_a.cn  part  o..  the  region  should  also  state  as  exactly  as  possible  the 
numoe.'.  oj.  years  after  logging ; during  which  the  special  intensive  patrol 
5  s  cc:n t enrplat ecu  If,  q.s  -in  the  , Southwest ,  large  amounts  of  highly 

r.ni  iamma  cie  ma  terial .  such  as  grass' will,  justify :  the  indefinite  continu¬ 
al  i^n.  oi  in^ens  ve  patrol,  that  fact  should  be  developed  in  the  report. 

.  •  5-  Ii9dgirig_r q  strict ion s .  •  The  two  principal  destructive  methods 

^  general  use.  at  present,  namely,  the  high  lead  and  high  speed,  should 
proptu -9  d isr •; imnna z ed  against  by  rear;-.  of  statements  defining  the 
maximum  iioigjit  of  bleat  ana  the  njaxinrira  line  speed  allowable.  A  gener¬ 
al  statement  for  all  reports  concerning  the  high  line  method  is  needed 
^IiC'  roggesued  that  the  District  6  representatives  prepare  this 

(J±  ..r< 7j.nsj.on  in  all  reports.  So  far  as  possible  destructive 

ogg-ng  obadhe  defined  in  t  ex  ms  of  allowable  destruction  of  advance 
g.owth  and  ic.rger  trees,  stating,  if  that  is  possible,  the  maximum  per¬ 
centage  .of  the  stand  which  constitutes  allowable  destruction.  This  is 
necessary  to  provide  lor  possible  future  developments  in  destructive 

^c}xCL^n<=^  .  "-rie  committee  agreed  that  exacting  restrictions 
•o  e  grounu  lead. method  of  yarding  were  justified  in  the  Southwest, 

pt  that,  in  otoher  parts  of  the  region  only  the  restrictions  already 
in  the,  reports-  are  necessary. 
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6,  Grazing,  Aside  from  the  Southwest  no  detailed  restriction 
of  grazing  before  or  after  cutting  is  justified,  A  general  state¬ 
ment,  however*  should  be  included  in  all  reports  outlining  the  points 
of  danger  to  be  watched  for  in  grazing  cut-  over  areas.  The  following 
statement  was  regarded  as  suitable:  Wherever  the  progress  of  reproduc¬ 
tion  after  logging  is  found  to  be  seriously  retarded  by  grazing,  ef¬ 
fective  remedial  measures  shall  be  applied. 

7.  Insects.  For  all  regions  a  statement  should  be  included  pro¬ 
viding  for  cooperation  between  Government,  States,  and  private  owners 
in  case  of  epidemic  infestations.  Further  than  that,  the  committee 
was  unwilling  to  go. 

8.  Species.  In  mixed  stands  uniform  treatment  of  all  species 
as  contemplated  in  the  report  for  the  California  region  met  the  ap¬ 
proval  of  the  committee.  This  does  not  contemplate  a  requirement 

for  heavy  cutting  when  practice  is  to  leave  large  unmerchantable  trees, 

9,  Seed  trees.  The  committee  agreed  in  general  to  the  diameter 
limit  principle,  the  limit  in  each  case  to  be  set  at  seed-producing 
size  for  the  particular  region  concerned.  Where  there  is  a  clear-cut 
distinction  between  satisfactory  and  unsatisfactory  amount  of  advance 
reproduction  as  in  the  Southwest,  it  was  felt  that  some  difference  in 
seed-tree  requirements  was  allowable.  In  such  cases,  however,  of  areas 

satisfactorily  restocked,  a  diameter  limit  should  be  specified  so  that 
in  case  of  fire  the  reserve  trees  would  eventually  take  care  of  the 
area.  The  committee  recognized  that  regional  differences  in  utiliza¬ 
tion,  as,  for  example,  the  cutting  of  mine  grops  in  the  Southwest,  was 
a  legitimate  reason  for  differences  in  recommendations  in  the  differ¬ 
ent  localities.  It  was  recognized  that  in  the  California  region,  due 
to  logging  damage  and  uneven  distribution  of  advance  reproduction,  no 
clear-cut  distinction  between  satisfactory  and  unsatisfactory  repro¬ 
duction  was  desirable. 


10.  Desirable  practice.  The  most  important  debatable  point  was 

the  relative  desirability  of  the  partial  cutting  plan  used  by  D-3  and 
D-5  as  opposed  to  the  clear  cutting  with  seed  trees  proposed  for  D-6, 

The  committee  believed  that  the  present  methods  should  be  retained,  but 
that  a  clear  statement  in  each  report  was  needed  to  show  the  alterna¬ 
tive,  with  best  possible  basis  for  deciding  in  particular  cases  on  the 
desirability  of  each.  The  regulation  of  the  cut  idea  should  be  recog¬ 
nized  in  the  discussions. 

11,  General.  The  committee  agreed  that  legitimate  regional  vari¬ 
ations  made  it  impossible  to  completely  harmonize  requirements  and  that 
it  would  be  unwise  to  go  farther  than  the  recommendations  set  forth  above 


Any  differences  still  existing  can,  it  is  believed,  be  fully  justified 
by'  actual  and  legitimate  variations  either  in  the  forest  itself  or  in 
methods  and  standards  of  utilization,  and  these  differences  should  be 
explained  in  the  final  reports. 

A  detailed  tabulation  showing  step  by  step  the  recommendations 
of  the  various  parts  of  the  region  as  agreed  on  is  attached  as  part  of 
this  memorandum. 

It  is  recommended  that  this  memorandum  be  used  as  a  basis  for 
review  by  the  Forester* s  office. 

Methods  of  Cut  t ing 


- 

Yellow  Pine 

P-5 

Same  for  stocked 
and  unstocked  areas 

Out  to  diameter  limit  of  about  18” 

D-2 

Black  Hills 

Rep  r o  duct ion 
present  (500-5*) 
Reproduction  not 
present 

'■Ho  restrictions 

*  •  *  ‘  '  \  ;V1 

4  seed  trees,  over:  14" 

P-3 

Southwest 

1.  Reproduc .  present 

Y.P.  2004- 
D.F.  500 v- 

2.  Reproduction 
not  present 

r*  > 

leave  all  below  16"  or  2  S.  per  A* 
over  18”,  and  all  others  below  9" 

3  seed  trees  over  IS"  and  others  below  9" 

P-4 

- 

P-5 

Cu’j  to  diameter  limit  of  20” .  Vi  hen  small 
seed  trees  are  wanting  leave  1  large  tree 
(over  20”)  wer  ac re. 
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.  •  .  »  ;;  ,  •  •  ' 

GRAZING 

D-6 

;  ‘  .  : 

■  t 

• 

• 

• 

• 

Yellow  Pine 

Regulation  in  case  of  serious  damage 

D-2 

• 

• 

• 

Regulation  in  case  of  serious  damage 

D-3 

• 

Exclude  sheep  at  least  5  years  prior  to 

4 

cutting  and  continue  ttntil  reproduction 

. 

• 

• 

is  out  of  danger 

D-4 

4- 

♦ 

D-5 

4 

4 

Regulation  in  case  of  serious  damage 

BRUSH.  DISPOSAL 


Yellow  Pine 


Left  as  it  falls.  Lire  lines  ICO  ft.  each  . 
side  of  roads,  camps,  etc.  Divide  cut-over 
lands  into  blocks  of  loo  by  fire  lines 

100  ft-  wide.  Snags  fei'.od  on  fire 


In  northern  Idaho  and  western  liontana  same 
as  for  D-6 


pile  and  burn 


D-6 


D-l 


D-2 

Black  Hills 
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D-3 

Southwest  \ 

D-4 

:  j.eavo  b,s  falls,  Firs  lines  200  ft. 

:  wide  160~acre  blocks.  Clear  100  ft. 

:  each  side  railroad,  camps,  roads,  etc. 

:  Fall  snags  on  cleared  strips 

JD-5  .  . 

Leave  as  it  falls,  except  cleared  lines 
:  100  ft.  each  side  of  railroads.  Additicn- 
:al  fire  lines -to  break  area  into  snail 
:  units.  Fall  snags  on  cleared  strips. 

•  -  •  •  •  •  . 

FIRE  PROTECTION 

'  '  ‘ 

"  i 

D~6 

Yellow  pine 

Special  protection  of  all  cut-over  lands. 
.Light  burning -and  broadcast  burning  prohib¬ 
ited.  Fall  shags  on  cleared  strips. 

D~2 

D-3 

—  *  *  * 

Organization  and  equipment  similar  to  F.S. 
Cocp.erati.on  .with  F.  S.  spark  arresters.  •• 
Operators  shall  cooperate  in  fire  suppres- 
-  sion.-  All  snags  to-  be  felled  on  Colorado 
Plateau . -  •  - . -  - 

D-4 

D-5 

-  *  '•  ' 

Organized  fire  crews  and  equipment.  Oil 
burners.-  -Spark -arresters.  ‘Fell 'snags  on 
fire  liner,  and  100  ft-,  each  side.  Special 
patrol  -follow  -trains  and  other  special  pro¬ 
tection. 

lOGG-TTH 


r>-6 

i .  Yellow  Pine 

High  load  and  high  speed  machinery  pro- 

:  hioi'ted.  Preserve  advance  reproduction. 

• 

♦ 

V.*  -W'  ..  , 

-  D-2  .  .  . 

• 

•  • 

• 

• 

*  .  .... 

«» 

U*  •  •  *  » 

D-3 

Southwest 

*‘i  •  •  •  .  . 

prohibit,  use  of  high  lead.  Restrictions 
in  use  of  low  dead.,  Preserve  advance 
:  reproduction.  ;  . 

•  •••  »•.  •  * 

•  Dr-4  .. 

• 

*  ’  *>  .  . . , 

♦  •  ••  •  • 

•  D-5  , 

•  ..  ;  _ 

• 

r  • 

:  High  lead  and  high  speed  machinery  pro- 

:  hihited.  Preserve  advance  reproduction. 

• 

.  9 

-  •  ■ 

.  «  .«>••  '  *'  1  *  »  **  •  .>  i  . 

•  -  .  .  •  •.  -  1  .  •  *  1  .  ...  . 

**-;  i 

•  -  £'..<?  ’  •  *  »  • 

•  .  .  •  -  '  *  •  •“  * 

...  •  -  •  -■ 

. .  • 

...  .  .  •  ,  • 

•  •  ■  ..  .  -  . 

■'  * 
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Report  of  Special  Conmi t  te a  Hong is i  ng  o f  Districts  1,  2 t__3JL_and__4  . 
Representatives  on  Correlation  of  Pub  I ic  Requirements  Report 

Recommendations  . 

Lo  Agendo  Pine 


Fire  Protection 


Minimum  Requirements . . 


.Desirable  Sorest  Practice 


control 

* 


provide  for  2  hr. 
in  mature  stand. 

Provide  for  1  hr.  control 
on  cut-over  and. reproduc¬ 
tion  areas.  Suggest  securing 
through  cooperation  with  existing 
Forest  Service  protective  organ¬ 
ization. 


Same  as  under  “Minimum 
Requirements” 


Methods'  of 
cutting 


Ho'  restrictions 


In  general  cut  according 
to  selection  system 
taking  out  about  60  per 
cent  of  volume  (imprac¬ 
ticable  to  summarize 
here) 


Brush  disposal 


Pile  and  burn  around  camps 
along  roads  and  trails,  etc. 
and  put  in  sufficient  ad¬ 
ditional  fire  lines  so  as  to 
leave  no  areas  of  undis¬ 
posed  of  brush  exceeding 
160  acres.  This  calls  for 
piling  and  burning  about 
10  per  cent  of  brush. 


Lop  tops  with  fire  lines, 
as  provided  for  under 
"Minimum  Requirements*" 
in  Colorado  and  Central 
and.  eastern  Wyoming. 

Pile  and  burn  all  brush 
in  the  remainder  of  the 
region. 


Crazing 


IJo  restrictions 


Avoid  over gre, zing 


Insect  control 


ho  requirements 


Undertake  control  work 
where  infestations  are 
likely  to  develop  into 
an  epidemic. 


Tree  sanitation 


ho  requirements 


Remove  all  diseased  trees 
of  merchantable  size. 
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•  hngelnann  cpruq 


Minimum  requirements  :  Desirable  Forest  Practice 


’•  -:Lodgepole  pine 

Western  yellow 

Lodgepole  pine 

Western 

::  region 

pine  -  South 

region 

yellow  pine 

region 

- 

region 

Protection  : Provide  for  4  . 

Same  as  given- 

Same  as  given 

Same  as 

;hr.  control  in- 

for  "Lodge- 

under  "HInimum 

given  under 

: mature  stand.  - 

pole  pine  He-'- 

Requirements" 

" Minimum 

:provide  for  2 

gion{:  -  -  - 

require- 

hr.  control  on 

ments" 

: cut-over  and  re- 

: pro duct ion  -  .  - 

.areas.  Suggest 

*: 

:  securing  through 

-  -  - 

•  -•  : cooperation  with 

: existing  Forest 

.•Service  pro- 

:tective  organi- 

: zation 

Methods  of  : Leave  all  trees 

Same  as  given 

Selection  system 

Same  as  given 

cutting  :up  to  and  in- 

for  the  "Lodge- 

-usually  taking 

under  "Lodge- 

:  eluding  10" 

pole  pine  re- 

out  from  60  to 

pole  pine 

:d.h.h<>  except 

gion" 

75  per  cent  of 

region" 

:  where  thinnings 

the  volume  in 

:are  undertaken 

trees  10"  d.b.h. 

and  larger.  Bis- 

criminate  ag&rns 

inferior  species 

such  as  alpine 

fir.  Thi nn ing 3 

are  important. 

Brush  :Pile  and  "burn 

Same  as  given 

Same  as  given 

Same  as 

di spo  sal  : around  camp  s , 

for  "Lodgepole 

under  "Minimum 

given  under 

; along  roads  and 

pine  Region" 

Requirements" 

"Minimum 

: trails,  etc. , 

except . that 

except  that 

Require- 

rand  put  in  suf- 

provision  is 

piling  and  burn- 

nent  s" 

rficient  a&di- 

made  for  a 

ing  of  all  brush 

rtioral  fire  lines  maximum  con- 

will  be  the 

: so  as  to  leave 

:  tinuous  area 

practice  in 

:no  areas  of  un- 

rof  undisposed 

northern  and 

: disposed  of 

rof  brush  of 

western  portion 

: brush  exceeding 

r80  acres  in- 

of  region  if 

:160  acres..  This 

: stead  of  16C 

conditions  war- 

: calls  for  pilingracres 

rant 

rand  burning 

• 

rabout  10 <f,  of 

• 

■ 

:  brush* 

• 

• 
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Bngelroann  Sprue ~  r;  Cor  kind aed) 


Minimum  Requirements  :  Desirable  forest  -Practice 


Grazing 


Lodgepol.e  pine:West‘erh  yellow  iLodgepoIe  pdne:?Tectern  yellow 
:  region  :pine  -  South''  i‘  region  '.pine  r-  South 
:  Region-  :  '  -.region 


Jft>  restric¬ 
tions  -  - 


Ro  restrictions 


Avoid  Over- 
grazing 


:  Same  as 
:  given'  under 
: “  Lo dgepol  e  Fine 
;  Region’5 


Tree 

sanitation 


No  require- 
.  ment  s 


!\!0  requirements 


Remove  all  :  Same  as 
diseased  trees,  given  for 
of  merchant—  :  "Lodgepoie  Pine 
ahie  size  :  ,  Region'1 


DOUGLAS  FI i 


js'ire 

protection 


Mi  n  imam  Requi  r  eraent  s 


Desirable  Forest  Practice 


jOdgepole  pine :We stern  yellow 
region  ■  :pine  -  South 
:  • region  : 


Provide  for  2: Same  as  given 
hrc  control  in:  for  ”Lcdgepol-e 
mature  stand.  :pine  Region” 
provide  for  1  : 
hr.  control  on: 
cut-over  and  : 
reproduction  : 
areas ..  .  Sugge si : 
securing  through 
cooperation  with  1  * 

existing.  For-  : 
est  Service 
protective,  or¬ 
ganization 


Lodgepole  pine 
region  • 


Same  as  given 
under  ^Mini¬ 
mum  Require¬ 
ment  s!t 


Western  yellow 
pine  -  ^outh 
region 


Same  as  given 
und e r  n  Min :t mum 
Requirements” 


Methods  of 
cutting 


1. Where  stock¬ 
ing  with  im¬ 
mature  trees 
satisfactory 
leave  all 
thrifty  trees 
up  to  and  in¬ 
cluding  10” 
d~btfho 

2  .Where  stock¬ 
ing  of  tree 
is  less  than 
10”d.b.h,  not 
satisfactory 
leave  from  3' 
to  5  seed 
trees  14” 
d.b.h.  and 
larger . 


Same  as  given 
under  "Lodge- 
pole  Pine  Re¬ 
gion11  exc ept 
provision  is 
made  for  leav¬ 
ing  at  least  2 
seed  trees 
which  should 

be’  IB”  -  dvb.h. 

instead  of  14” 
d,b.h.: 


Selection  -ays-: Same  as  given 


tem  usually- 
taking  out 
from  Sc4  to 
75 tfo  of  the 
volume  in  •  . 

trees  10”d»o.h 
and  larger, 

Pi  ^crimination 
r  gai  n s t  inf  e-. . 
rior  species 
such  as  alpine 
fir.  Thinnings 
are  important. 


under  "Lodge- 
pole  Pine  Region” 


DOUGLAS  FIR  (Continuer) 


:  Minimrm  Requirements 

•  "*"  **"  ””  ""  "**  *"  *"  ~  "  **  ***  *"*■  "*  *“*  * 
:I,odgepole  Pine: We stern  yellov 
:  ,  Region  :pine  -  South 

:  :  Region 


Brush 
disposal  • 


:pile  and  burn  :  Same  as  given 
: around  camps.  :.for  "Lqdgepoie 
: along  roads'  &  : pine' Region”' 

:  trad  Is,  etc.  :  exc'ep  t  thatr  ' 
:and  put  in  suf iprovision  is 
:  f  5.  dent  addi—  :  made  for  a  max 
jtional  fire  *  :imum  continu- 
: lines  so  as  to : ous  area  of  i in 
:  leave  no  areas: disposed  of  " 
:of  undisposed  :  brush  of  80 
:of  brush  exoee&acres  instead' 
ring  160  acres*:  of  160  acres. 
:This  calls  for;  In  southern  ' 

: piling  and  '  ; Hen  Mexico  and 
: burning  about  : Arizona  all 


:  10<£  of  brush., 


Grazing 


:  ?_To  restri; 
r tiers 


:  b rush  should 
:ce  piled,  and 
: burned  where 
:  fire  condi--. 

: tlpns  warrant. 

»  °  .a,  J. . 

A  ’  *’  *’'■  '**“  ““  * 

: Rb  rep bric-J 
:  cions 


pe sir able  Forest  Practice 


•odgspole  Fine 
.  Region 


Saipe  as  given 
under  ^Minimum 
Requirement  str- : 
except  that'- 
piling  and  " 
bufri’ing  of  all 
brush  will  be* 
the  practice 
in  northern  -  ■ 
and  western  * 
portion  cf  re¬ 
gion  if  condi¬ 
tions  warrant. 


Avoid  over- 

ry*~.  *  10.  •  *»'.  Cp 

.  e>-  -Aig. 


Western  yellow 
nine  -  South 


Region 


Same  as  given 
under  Minimum 
Requirement  s!i 


Same  as  given 
for  "Lodgepcle 
Pine  Region” 


Tree  ’  :tt0 

sanitation: 


T 


ire--  ..  :l-Io  require-, 
ments  z  m  eiy.es 


R  euioy.e  al  1 
diseased  trees 
of  merchant¬ 
able,  size 


Same  as  given 
for  t!Iiodgepole 
Pine  Region” 
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'■?  t  -digest  of  Public  Hccpair  dent's  Report  for  the  Western  White 

*  ;  Pine  -Region"-. ■  / 

Elers  Eouh  ,  • 

•  ■  *.?v  *  •  % 

I;-  Eire  Protection  /  ’  ’  '  ;  !;-  v  -  ’  "  . 

The  protection  stafedSir’d  set  up  is  reduction  of  area  "burned  over 
:  an.  average  of.,  one-half  of  one  per  cent  a  year.  To  obtain  this  stai 
d  the  following  degree  of  .protection  is  'considered  necessary: 

(1)  A  three-hour  control  for  uncut  timber.  •  •- 


and- 


(%y  A-  one-rhour-  control,  for  cut-over  areas  for  a  period  of  ten 
years  following ‘cutting.  “  ‘ 

(3)  Areas  of  special  "hazard,.,  such  as  old  burns  and  undisposed  of 
slash,  such  special' ■patrol  as  the  “firewarden  shall  deem  neces- 


special  pa 

•  ...  ;  v  Rsary,,..,.  .  .t.r  ....  . 

*  **  s-*'*  ‘  .  •  .  .  '  ...  • 

*  *  '*  ’  •*  •  -S  %  *  '  >  a  .•  T  *'  J  '  ;  *- *  —  '  '  T  *  r_  __ 

.  The.  estimated  yearly  .cqsV  of  J this  degree  of  protection  is  8  cents 

•.an:acre.o  -  "  '"  '/ 

’  "*  .*'•••*  ...  .’i  •*  **  • 

-^iTv-Silvicultuxal  Requirements...  .,  •  .  ..  •  ' 

»  *•?*  ■’ C  '■  }■.  . 

If  fire  is  kept  cut  of  the  stand,  repro  duct  ion  from  seed  in  the 
duff is  'considered  ^sufficiently-  certain  that  no.  restrictions  in  method 
of  cutting  are.ys.e&  up  as  necessary  except  slash  disposal  measures  as 
cited  in  the  next  section.  Where  larch  occurs  in  the  stand,  leaving  one 

or  two-  larch  .tree.s  per  acre  as  an  additional,  seed  supply  is  desirable. 

.  \  .  ,  •* 

*  *  1 1  *  <  , 

’  III-’  Slash  Disposal.  •  •.  ‘  ;  ’ 


proper  slash  disposal  is  the  most  important  and  the  only  real  es¬ 
sential  requirement  aside  from .general  fire  protection  in  maintaining 
white  pine  stands  in  productive  condition.  The  presents  practice  of 
broadcast  burning  is  unsatisfactory  because  it  destroys  much  of  the 
seed  in  the  duff  and  by  killing  large  numbers  of  small,  and  unmerchantable 
trees  does  not  abate  the  fire  danger,  which  becomes  in  a  few  years  as 
great  as  the  original  slash. 


•  :•  -  Since  power  skidding  breaks  down  most  of  the  small  and  unmerchant¬ 
able  trees,  separate  specifications  for  horse  logging  and  donkey  logging 
■are  given  as  follows,  ....  -*J 

A.  Under  Horse  Logging  ' 

/  i.  . 

I.  Pile  and  burn  all  slash,  4  inches  in  diameter  and  under, 
incident  to  the  logging  operations,  to  a  safe  distance, 
which  will  ordinarily  be  loo  feet  on  each  side  of  all  rail- 
reads,  roads  and  camps,  and  to  a  distance  of  about  50  feet 
on  each  side  of  trails  and  logging  roads  used  regularly  for 
public  travel. 
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IX.  SO  ash  along  x-^n.-voo-^ls  5  rcK  do ,  and  legging  Y*oa.ds 

is  to  be  disposed  of  during  the  first  burning  season  follow 
ing  its  production,  which  will  generally  be  with ’.a.  six 
rnonbhs. 

III.  Pile  and  burn  clash  on  the  lower  one-third  of  all  slcpes, 
provided  any  burned  strip  is  not  less  than  lOC  feet  nor 
more  than  400  feet  wide  and  on  adjacent  narrow  flats. 

IV.  On  flat  or  gently  rolling  areas  of  considerable  extent 

pile  and  burn  approximately  50  per  cent  of  all  slash,  such 
disposal  to  be  along  skidding  trails  to  break  up  large 
areas  into  smaller  units. 

V.  All  other  slash  not  covered  by  the  above  provisions  is  to 
be  left  undisposed  of  on  the  area. 

B .  Under  Power  hogging  by  Donkey  Skidding 

I.  Burn  the  slash  in  the  spring,  if  possible  the  first  spring 
-  .  after  legging.  The  burning  is-  to  be  controlled  and  done 

under  e.xpert  supervision  with  an  adequate  crew  and  must 
be  localized  and  prevented  from  running  generally  over  the 
area,  burned  down  hill  and  against  the  wind.  Fires  must 
be  started  only  in  the  late  afternoon,  unless  otherwise 
prescribed  by  a  competent  authority,. 

II.  Special  patrol  is  to  be  given  these  areas  for  a  period  as 
long  as  deemed  necessary  by  the  firewarden. 

The  cost  of  complete  piling  and  burning  is  about  60  cents  per  M. 
Since  the  specifications  for  horse  logging  provide  for  piling  40  to  60 
per  cent  of  the  slash,  the  cost  wer  the  fcgxxst  entire  cur  will  be  about 
30  cents  per  M. 

The  cost  of  burning  as  specified  for  power  logging  is  estimated 
at  $5  per  acre. 


Bar ch-"I)ougla s  Fir  -Type 

I.  Fire  Protection 


The 


tandards  set  up  for  fire  jrMe 


for  tne  whire  pine  type  except  that 


adequate  for  green  timber  area?,, 
of  3  cenrs  an  acre 


a  ov.r 


The  cost 


’cion  are  identical  with  those 
■hoar  control  is  considered 
is  estimated  at  an  average 


II.  Silvical tural  Requirements 

There  is  practically  always  in  this  type  sufficient  reproduc¬ 
tion  on  the  ground,  or  sufficient.  .4 immature  or  under-sized  trees,  to  form 
the  "oasis  for  another  cut  or  to  reseed  the  cut-over  area.  Consequently 
no  restrictions  need  "oe  set  up  for  cutting  methods. 

III.-  Slash  Disposal 

Broadcast  “burning  of  slash  as  now  commonly  practiced  is  destruc¬ 
tive  and  undesirable.  It  destroys  all  the  advance  growth  and  leaves  a 
bad  fire  hazard  when  the  small  and  unmerchantable  trees  which  are  killed 

begin  to  fall.  . 

•The  following  measures  are  proposed  for  slash  disposal  in  the 
larch- fir  type: 

•  rv w;'  i  .  • 

I,  Pile  and  burn  all  slash  4  inches  in  diameter  and  under  inci¬ 
dent  to  logging  operations  to  a  safe  distance,  which  will  ordinarily  be 
■100  feet  on  each  side  of. all.  logging  railroads,  wagon  roads  and  camps, 
and  to  a  distance  of  50  feet,  on-  each  side  of  trails. 

*  II, ‘  Sle. sh; along  railroad p,  roads,  trails  and  logging' roads  is  to 
be  disposed  of  during  the  first  burning  reason  following  its  production, 
which  will  generally  be.  within  six  month*  ? <,- 

IIX.:  On  the  remainder,  of  the -logged  off .  area  the  slash  to  be  piled 
by  the  swampers  as  much  as  is  practicable  away  from  trees. 

it,-  The  slash  which  is  piled  by  the  so-called  ewamper  piling  will 
be  burned  under  the  v  selective  burning”  method  at  seasonable  periods. 

*  f 

The  selective  burning  of  slash  is  a  method  which  has  already  been 
put  to  use  by  large  private-  operators  ana.  when  done'  conscientiously- is 
effective.,-  ■  It  implies  a  going,  over  the  slash-  area  two’  to.  four  times  to 
set  afire  isolated  slash. piles  which  will  burn*  The  first  trip-  is  made 
when  the-  slash  oni^r  on  the  southerly  expaeure  will’  burn  '  The  subsequent 
trips- are- made;  to  follow  up,  .the  -  successive  drying  but  of  the  forest  floor 
on.  the  west,  east  and  north  exposures.  In  this  way  a  conflagx-ation  is 
prevented,  as  happens  if  the  burning  is  postponed  until  slash  on  the 
northerly  exposure  burns  readily.  .. 

The  burning  must  be  selective,  as-  to  piles  as  well  as  to  'the  time. 
Only  those  piles  which  are  isolated  from. advance  growth  a-.-.i  from  trees 
are.  to  be  set- afire.  Where'  slash  Ties,  against  cre.es  or  advance  growth 
and  in  burning-  would  kill :  them  it  is  to  be  left-  unbum etu  '  :  '  ' 


re  cost  of  complete  piling  an#,  burning  of  slash  is -from- 50,  cent 
to  1"5  cents  per  M.  The  cost  of  the  measures  specified  is  estimated  at 
to  50  cents  per  M. 
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ripest  of  Desirable  Forestry  Practice  Report  _fcr  the  Western 

ffhj t.  e  Pine  F~ eg i  on 
Elers  Koch 

I.  White  Pine  Type 

A.  Protection.  The  protection  requirements  set  up  in  the 
minimum  requirements  section  are  fairly  adequate,,  ana  no  higher 
standard  need  he  set  at  present. 

B.  Silvicultural  Requirements. 

1.  Slash  disposal.  The  specif ics-tions  for  slash  disposal 
under  public  requirements  are  somewhat  of  a  compromise  between  cost 
and  what  is  really  needed  in  the  way  of  slash  disposal  for  an  ade¬ 
quate  degree  of  safety  from  fire.  Desirable  practice  would  provide 
for  one  of  two  alternatives. 

'(1)  Pile  and  burn  all  slash  with  as  little  damage  to  for¬ 
est  conditions  as  possible.  (2)  In  the  case  of  very  old  overmature 
stands  and  where  the  amount  of  defective  hemlock  and  white  fir  is  so 
great  as  to  seriously  hamper  white  pine  reproduction,  fell  all  un¬ 
merchantable  trees,  broadcast  slash,  burn  and  plant  the  area. 

The  cost  of  piling  and  burning  all  slash  will  run  from  $.60 
to  $1.25  per  M  feet,  or  from  $6  to  $50  per  acre,  depending  on  the 
stand.  Under  the  second  method  the  actual  burning  of  the  slash 
should  not  cost  over  $5  per  acre.  Felling  unmerchantable  trees 
might  range  from  zero  to  $30  per  acre.  Planting  will  average  about 
$10  per  acre. 

2.  Silvicultural  Measures. 

As  §.  basis  of  description  of  their  silvicultural  treatment, 
merchantable  stands  of  white  pine  are  divided  into  three  classes:  (1) 
Uneven-aged  stands  containing  in  addition  to  the  merchantable  cut 
sufficient  smaller  and  younger  trees  of  desirable  species  to  form  the 
basis  of  a  second  cut,  (2)  mature,  even-aged  stands,  (3)  overmature 
stands. 

0n  the  first  class  reproduction  is  not  aimed  at,  since  the 
stand  already  contains  the  basis  of  a  second  cut.  The  timber  should  be 
cut  to  a  diameter  limis  of  approximately  14  to  16  'inches  breast  high, 
the  aim  berng  to  leave  an  even  distribution  of  thrifty  trees  which 
will  have  sufficient  space  for  good  development.  The  stand  should 
not  be  opened  up  enough  to  peim.it  rarro election  of  the  tolerant  suedes, 
as  hemlock  and  white  fir.  Species  should  be  favored  in  the  following 
order:  white/pine,  cedar,  spruce,  larch,  white  fir,  Douglas  fir,  hem¬ 
lock.  .  • 
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In  the  second  elc  ps.  .  mature ,  e*' or -aro'i  -stand', ,  the  object  is 
to  "harvest  the  timber  ard  see rre  reproduction  of  dnea —able  spec5.es, 
particularly  white  pine.  From  two  to  six  white  pine  seel  tr-^es 
should  he  left  to  the  acre,  These  should  be  thrifty  dominant  or 
co-dcminant  trees,  selected  with,  reference  to  t?  j.i> 5- firmness,  seed- 
bearing  qualities,  and  possibilities  for  further  growth.  In  addi¬ 
tion,  any  thrifty  white  pines  under  14  inches  with  good  crowns  should 
he  reserved.  Also,  from  two  to  six  larch  *or  Douglas  fir  trees  to  the 
acre  should  be  left  for  seed.  Hemlock  and  white  fir  should  be  cut  to 
the  lowest  merchantable  limit. 

The  third  class,  overmature  stands,  is  a  difficult  problem  to 
handle.  There  are  no  white  pine  trees  in  such  stands  .suitable  for 
seed  frees..  Consequently,  the  white  pine  mast  be  out  clean  except  for 
defective  and  worthless  trees,  which  may  be  left  standing  for  seed 
production-  From  two  to  six  larch,  Douglas  fir  or  cedar  trees  may  be 
left  for  seed,  if  suitable  trees  exist.  White  pine  reproduction  may 
usually  be  expected  from  seed  in  the  duff. 

An:  alternative  in  overmature  stands  is  to  cut  all  merchantable 
timber,  fell  all  unmerchantable  trees  *  broadcast  slash  burn  and  plant 
the  area. 

In  both  mature  and  ov ermature  stands  defective  white  fir  and 
hemlock  are  frequently  fcnimd  in  such  quantity  as  to  prevent  white  pine 
reproduction  through  too  much  shade,  in  such  cases  the  defective 
trees  should  be  felled  and  the  slash  disposed  of  by 'piling 'and  burn¬ 
ing.  This  is  an  expensive  measure  and  may  c^-st  as  high  as  $15  to  $50 
per  acre.  .  u  •  *'  ‘  * .  . 

*  .  ...  •  n  ■*  ■  - 

II.  I-ar ch-Dongla s  Fir  Type  "  . 

A.  -  protection,  .  The  protection  requirements  set  up  in  the 
minimum  requirements  section  are  fairly  adequate  and  no  higher  stand¬ 
ard  need  be  set  at  -present. 


3.  '  Silvicultural  Requirements 

1.  Slash  disposal.  All  slash  should  be  piled  and  burned 
with  as  little  damage  to  forest  conditions  as  practicable.  The'  cost 
will  run  from  $.S0  to  $1„00  per  M  feet. 

2.  Silvicultural  measures.  In  even-aged1,'  mature  stands, 

where  there  is  no  young  growth  the  stand  should  be  cut  clean  except 
for  three  tc  six  selected  -seed  trees  to  the  acre,  -of  -  which  at  least 
two  should  be  larch*  This  will  usually  ensure  good  larch  reproduc¬ 
tion,  h  A 
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The  greater  part  of  the  larch-fir  stands  are  irregular  U 
due  to  thinning  from  past  fires.  In  such  cases  a  selection 


cutting  should  he  made,  taking  out  the  mature  trees  to  a  diameter 
limit  of  about  14  to  18  inches.  Groups  cf  thrifty  12  to  18-inch 
trees  should  he  thinned,  .All  badly  iare*^ scarred  or  dea.ee ^ive  trees 
cf  merchantable  size  should  he  taken  out.  Larch,  yellow  pine  and 
white  pine  should  he  encouraged*  and  Douglas  fir  cut  somewhat  more 
closely. 


Digest  of  Report  on  Devastated  Lands  for  the  Western  Y7hite 

pine  Legion 
Elers  Koch 


1.  private  Lanas 

The  privately-owned  forest  lands  in  Montana  and  Idaho  were, 
of  course,  originally  pretty  well  timbered,  and  occupy  the  best  sites, 
since  they  were  largely  acquired  for  their  timber  values.  Devasta¬ 
tion  of  these  lands  has  occurred  chiefly  through  a  combination  of 
lumbering  and  subsequent  fire.  It  is  notably  true  that  in  all  types 
the  very  great  majority  of  cut— over  lands  which  have  not  been  burned 
since  logging  are  reproducing  and  in  good,  productive  condition. 

It  is  also  very  obvious  that  the  cider  cut— over  lands  are  in 
much  better  condition  than  areas  cut  over  in  the  last  ten  years.  This 
may  be  attributed  to  a  large  extent  to  the  general  practice  of  inten¬ 
tionally  broadcast  turning  slashings  which  Las  been  followed  for  some 
years,  and  which  is  required  by  both  the  Montana  and  Idaho  State 
laws.  In  the  writer’s  opinion,  the  compliance  with  the  slash  burn¬ 
ing  laws  has  resulted  in  far  more  devastation  of  forest  land  than 
would  have  resulted  from  accidental  fires  starting  in  undisposed  of 
slash.  The  greater  part  of  the  area  cut  over  each  year  is  now  burned 
within  one  or  two  years  following  cutting,  and  frequently  burned 
several  times  subsequently,  particularly  in  the  white  pine  type, 
where  a  large  amount  of  unmerchantable  trees  arc  usually  killed  by 
the  first  slash  firef  and  form  a  subsequent  fire  menace. 

The  white  pine  type  is  in  the  worst  shape  of  any  type  in  the 
region.  Not  only  is  it  being  burned  over  as  fast  as  it  is  cut,  which 
usually  resales  in  devastation,  but  the  older  cuttings  have  also  been 
badly  burned,  and  as  a  resul  t-  there  is  only  a  snail  percentage  of  cut¬ 
over  white  pine  land  new  in  productive  condition* 


The  vellcw  pine  type  is  in  much  better  condition,  since  the 

earliest  cutting  was  largely  in  this  type  and  much  of  escaped  fire, 
and  is  largely  reproducing.  A  hard  slash  burn  in  yellow  pane  usually 

results  in  devastation,  and  of  recent  years  much  of  it  has  been  so 
burned* 
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The  fir-larch  type  withstands  fire  well.  Some  of  it  has  'been 
devastated  by •  repeated  fires,  hut  if  any  seed  trees  survive,  land  of 
this  type  usually  reseeds. 

There  are  no  adequate  scatic.tj.es  cn  the  area  of  devastated 
private  land  in  either  Idaho  or  Montana.  The  best  estimate  available, 
which  is  little  more  than  a  gu.es s  based  on  general  knowledge  by  for¬ 
est  officers  of  the  region,  is  220. COO  acres  in  North  Idaho,  and 
320,000  acres  in  Montana.  Practically  all  of  this  land  may  be  con¬ 
sidered  permanently  nonproductive  without  artificial  reforestation* 
Even  with  adequate  fire  protection  it  would  take  many  years  before 
most  of  it  world  reseed  naturally.  * 

The  yellow  pine  cut-over  lands  are  being  used  to  a  consider¬ 
able  extent  for  grazing.  The  fir-larch  type  has  little  grazing 
value  and  much  of  the  white  pine  type  has  no  grazing  value,  though 
portions  may  oe  used  for  sheep  grazing. 

There  seems  no  probability  of  any  planting  being  done  through 
private  enterprise,  and  Federal  acquisition  appears  to  be  the  only 
hope  of  reforestation. 

2.  National  forest  Lands 

The  statistics  on  devastated  land  on  the  National  Forests  in 
District  1  are  but  little  better  than  on  private  lands.  The  best 
estimate  a /a.- Table  is  202,500  acres,  of  which  6,500  acres  are  in 
Montana  and  196_,0Q0  acres  in  Idaho.  This  includes  only  areas  which 
are  possible  planting  chances  and  .excludes,  very  steep  cr  rocky  areas, 
or  areas  at  high  elevations  which  it  will  never  be  desirable  to  plant. 

The  devastated  lands  on  the  National  Forests  differ  from  those 
on  private  lands,  since  they  are  for  the  most  part  the  result  of  fire 
only,  rather, than  a  combination  of:. logging  and  fire- 

Most  of  the  area  on  the  National  Forests  on  which  mature  tim¬ 
ber  has  burned  is  reproducing  fairly  well.  The  greater  part  of  the 
devastated  area  is  the  result  of  two  or  more  fires  within  an  inter¬ 
val  of  less  than  thirty  or  forty  years.  A  double  burn  of  this  char¬ 
acter  usually  results  .in  devastation  and  will  require  planting. 

The  present  District  program  calls  for  planting  about  4,000 
acres  a  year* 
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Digest  of  Public  Requirement s  Report  for  the  Lodgepole  Pine  Region 

M.  t.  Thompson 

Status  of  Ownership  -  Timbered  area  of  region  (exclusive  of  National 
Darks')  slightly  over  23  million  acres: 

National  Forests  ........  87$ 

Public  Domain  and  Indian  .  .  .. 

Reservations  .  1 ........  5 $ 

Sta fee  «  .  »  .  «  .  .  •  »  .  .  «  4  .■- »  1  . iT 
Private  7$ 

'■  ^  •  .  *  ’  ,  *  r  » 

Forest  T^pes:  Lodgepole  pine 

En.gelmann  spruce  _  .. 

Douglas  fir)  ; 

Aspen  .  '  '1  .. 

History  of  Cutting  and  Fire  Protection:  Most  serious  damage  through 
cutting  followed  by  fires  occurred  from  about  2q  to  60  years  ago. 

Fresent  Cutting  Practice:  ' 


National  Forests  -  80$  or  more  of  cut..  - 

Generally  a  selection  system  removing  from  60$  to  75$  of 
the  volume  in  trees  10"  d.b.h,  and  larger. 

State  Forest  Lands: 

Co J ora do  -  Trees  over  10u  d.b.h.  cut.  State  plans  to 
consolidate  lands  into  one  unit. 

Wyoming  -  Cutting  unrestricted,  limited  volume  being  cut. 
State  exchanging  forested  lands  for  grazing  lands  outside 
National  Forests, 

Idaho,  Nevada,  Utah.  Montana  -  Little  or  no  cutting  taking 
place  on  State  lands  in  these  States^,  Cutting  unrestricted. 
States  other  than  Montana  disposing  of  forested  lands  as 
opportunity  permits. 

Private  Forests:  * 

Idaho,  Nevada  ./-Utah  and  Wyoming  -  Cutting  very  limited. 
Montana  -  heavy  cutting  in  ’90s.  Cutting  limited. 

Colorado  -  Cutting  heavy  in  past  and  at  present  time. 

Cutting  in  all  States  unrestricted. 

.  .  .'**-*»• 

.  ‘  .  .  »  j  ** 

Public  Domain  ) 

Indian  Reservations)  Cutting  very  limited  -  largely  dead  timber. 

Brush  Disposal  Practice 

National  Forests:  *  • 

loagepolo  Pine  Type:  Piling  and  burning  except  for  ‘.opping 

and  scattering  with  fire  lines  in  Colo¬ 
rado  and  Wyoming. 


-260-' 


Eogelmann  Spruce  Type:  leaping  and  scattering  in  Colorado, 

.  Wyoming  end  Utah;  piling  and  bura- 

'  •  '  •  ing  in  Montana. 

' s  .  .  ’ 

Douglas  Fir  Type:  Dipping  and  scattering  in  southern 

portion  of  region  and  on  drier 
sites  in  Idaho,  and  Montana;  else¬ 
where  piling-  and  burning  is  the 
practice. 

Aspen  Type:  Cutting  limited  -  brush  lopped  and 

•scattered  to  limited  extent o 

Other  Lands:  Ho  disposition  of  brush  undertaken  except  in  Montana, 
where  brush  is  largely  broadcast  and  on  State  sales  in  Colorado, 
where  a  limited  amount  of  piling  and  burning  and  lopping  has  taken 
place.  ’ 

Methods  of  Logging  -  Animals 

Fire  Protection  Practice  of  Region 

United  States  Forest  Service  -  Forest  Service  only  fire  protection 
agency  in  region  except  for  Blackfoot  Timber  Protection  Association.. 

Fire  protection  first  duty  of  employees.  Lookouts  and  patrol¬ 
men  employed  during  periods  of  fire  hazard  in  addition  to  permanent 

force.  .  •  ' 


. ,  On  typical  lodgepole  pine  areas  in  Colorado  and  Wyoming,  each 
field,  employee  has  charge  of  150.000  acres,  the  annual  expense  for 
fire  protection  and  suppression -averaging  liM  per  acre.  . 

On  typical  Engelmann  spruce  areas  in  Colorado  each  field  em¬ 
ployee  has  charge  of  200,000  acres  and  annual  expense  averages  If  per 

acre. 

"Fey  Men”  -  responsible  local  residents  -  supplement  regular 
force,  taking  initial  action  in  detection  and  suppression.  These 
men  are  paid  only  when  engaged  in  suppression  work. 

Above  costs  do  not  include  protective  improvements  such  as 
telephone  lines,  lookout  towers,  trails  and  roads  for  which  necessary 
expenditures  vary  greatly.  Living  .quarters  and  fenced  pastures  for 
stock  are  essential. 

Also  equipment,  such  as  instruments  for  lookouts,  toois  for 
fire  fighting,  and  in  special  cases  light  trucks,  are  made  available. 
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Limited  amounts  of  money  ary  spent  year  on- nubia  city  and 

educational  work  -  rn  inpuruarn.,  f^rc  projection  activity* 

Other  Agencies  -  Biackfoct  Timber  Protection  Association  in 
Montana,  only  private  protection  agency  in.  region.  Organized  in  1S22 
for  protection  of  timber  on  private  and  State  lands,  the  Public  Domain 
and  a  .snail  amount  of  National.  Porest  timber.  This  cooperative  plan 
has  not  been  thoroughly  tried  out. 

*. 

Northern  Pacific  Railroad  makes  cooperative  deposits  on  basis 
of  Forest  Service  expenditures  fcrr  protection  of  its  holdings  within 
and  adjacent  to  Absar oka, ‘  Gallatin,  Beartooth  and  Helena  National  For¬ 
ests. 

State  :of  Montana  plans  on  protecting  State  timberlands  and  pri¬ 
vate  lands  not  so  located  as  to  be  protected,  by -.other  agencies.  Montana 
only  State  in  region  with  which  Government  cooperates  under. Weeks  Law. 

Other  States  are  not  paying  much  attention  to  fire  protection. 

..  -  —  " 

A  large  portion  of  residents  living  under  country  conditions  are. 
cooperating  effectively  with  the  U.  S',  Forest'  Service  in  fire  protec¬ 
tion.  Mans^  non-resident  owners  of  timberland  are.  arranging  to  pay  for 
the  cost  of  protection  by  the  U.  S.  Forest  -  Service  through  cooperative 
deposits. 

?  •  I.  Lodgepole  Pine.,Type  .  .. 

Silvical  Data 

Extensive  pure  stands  of  lodgepole  pine  characteristic  of  re¬ 
gion,  stands  usually  even-aged  though  not  made  up  of  trees  of  uniform 
size. 

■  *"  <* 

Species  good  seed  producer  -  at  least  a  fair  crop  each  year,  and 
trees  begin  to  bear  cones  when  about  fifteen  years  old. 

Part  of  cones  remain  unopened  on  trees  for  years  after  they  ripen. 
Bracts  are  thick  and  tightly  sealed  with  resin."  This  protects  seed  from 
being  made  stsfile  by  fifes. 

Reproduction  comes  in  on  burned  areas  in  comparatively  short  time; 
Masbn’.s  studies  show  that  70'per  cent  of  reproduction  on- 181  plots  comes 
in  within  5  years  after  being  burned  or  cut  over, 

...  .  -  v 

Successful  reproduction  after  fires  due:  (1)  seed- is  always  pres¬ 
ent  when  stands  of  cone  bearing  size  are  burned  over;  (2)  exposed  miner- 
.  al  soil  resulting  from  fires  makes  optimum  seedbed  and  eliminates  conpe- 

.  tition.  ...  •  .  ;-f  v  ,  •  .;<.*♦  —  .  ,  .  :  .  : 
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’Publ i c  Re qui r  ament  s 


Fire  Protection  —  An  or gani nation  sbou.i  be  provided,  as  well  as 
improvement s ,  such  as  lookouts,  telephones,  roads  and  trails,  and  fire— 
fighting  equipment,  etc.,  sufficient  to  make  it  possible  for  at  leant 
one  man  prepared  to  fight  a  fire,  to  reach  it  at  any  point  on  the  pro¬ 
tected  area  within  at  least  from  one  to  two  hours  after  the  fire  is 
discovered,  as  follows: 

(a)  A  two-hour  control  will  be  maintained  for  mature  stands; 

(b)  A.  one- hour  control  will  be  maintained  for  areas  of  special 
hazard  such  as  cut-over  lands  where  brush  has  been  scattered  and  exten¬ 
sive  areas  of  reproduction. 

This  will  require  an  average  of  about  one  man  for  150,000  acres, 
exclusive  of  lookout  men,  pnd  except  for  the  special  improvements  neces¬ 
sary,  such  as  roads,  trails,  telephone  lines,  lookouts,  cabins,  etc., 
which  vary  greatly  in  different  localities,  should  cost  about  l-gy  per 
acre.  This  is  the  skeleton  organization,  which  is  based  on  securing 
cooperation  from  nkeyn  men  and  other  local  residents. 

All  non-oil  burning  or  non-elect ri cal ly  driven  engines  operated 
on  or  adjacent  to  forest  lands  during  the  fire  season,  which  usually  runs 
from  about  June  1  to  October  15,  should  be  provided  with  efficient 
spark  arresters  -  and  all  non-oil  burning  locomotives  should  be  provided 
with  ash  pans  which  will  prevent  dropping  ashes  along  rights  of  way. 
Rights  of  way  traversed  by  non-oil  burning  locomotives  should  be  kept 
clear  of  inflammable  material  for  a  distance  of  100  feet  on  each  side 
of  the  track. 

Methods  of  Cutting  -  He  cutting  restrictions  necessary. 

Brush  Disposal  -  Pile  and  burn  all  brush,  four  inches  in  diam¬ 
eter  and  smaller,  resulting  from  cutting  operations  as  follows: 

(a)  Along  railroad  rights  of  way  where  fuel  oil  is  not  used,  for 
a  distance  of  100  feet  on  each  side  of  the  right  of  way; 

(b)  For  a  dis'cance  of  at  least  ICO  feet  around  camps; 

(c)  For  a  distance  of  ICO  feet  on  each  side  cf  logging  roads  or 
traveled  roads; 

(d)  For  a  distance  of  50  feet  on  each  side  of  trails; 

(e)  On  sufficient  strips  2QQ  feet  wide,  in  addition  to  the  above 
and  taking  advantage  of  all  natural  fire  lines,  so  as  to  leave  no  con¬ 
tinuous  areas  exceeding  160  acres  where  the  brush  is  left  on  the  ground. 
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All  brii?h  whicli  is  not  piled  ^nd  burn'  L  should  be  lopped  from 

tope  of  all  tiers'  rat,  -  "  '  .  r  : 

--  *  4  v  ’  _  >  .  /  .  .  .  "  ‘ 

In  the  mo  ire  hazardous- portions  of 'the  Region,  such,  as  In  Idaho 
and  Montana',  wbc>e  the  plan  of  brush  -di  sp-o-eal  •  provided  f  on- in  the  pre¬ 
vious  paragraph  is  insuffi'di  ohu  to  render  adequate  protection,  the.  plan 
of  requiring  the  piling  and  burning  of  all.  brush  may  be  required* 

Brush  piles  should-be  compact.  so  that"  they  will  burn  satisfac¬ 
torily  under  snow.  They  should  be  of  a  size  and  located  at  a  suffi¬ 
cient  distance  from  standing ‘trees  so  that  they  may  be  burned  with  a 
minimum  amount  of  damage  to  the  remaining  stand*  Brush  disposal  should 

De  Completed  within  one  year  after  cutting  takes  place*  •  • 

•  * 

Grazing  -  Ordinarily  no' grazing  restrictions  are  necessary,  but.. 


number  of 
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s  followed,  damage  to* timber  will  ordinarily 


Cost  Summary  —  The  cost  -of  public  requirements  ip  the  lodgepole 
pine  type  .is- summarized  as  follows; 


Fire 

Protection  - 


Method  of 
cut ting  ■ 


£.015  per  Bo  expense 

acre  annually 


'.'.Brush  *;  . 

disposal  '"P . ' 

From  30f  to  40d  per  M 
fb.  or  from  $3  to  $5 
per  .-acre,  for  lopping 
wi-th.-not  to  exceed  10$; 
piled  and  burned.  80^ 
to  $1  per.  M.  ft.  or  from 
$5  to  $10  per  acre,  and 
averaging  about  $10  per 
acre  where  all  brush 
piled  and  burned. 


'Grazing 


ho  expense 


Si  Ivi’cal  Bata 


2 .  Bngelmann .  Spruce  Type 


rue  Zngelmanii  spruce  type  occurs  in  typical ,  uneven-aged  stands 
naturally  adapted  to  a: -selective  system  of  cutting.  This  species  with¬ 
stands  shade  well,  as  is  characteristic  of  other  members  of  this  genus. 
Seedlings  persist  even  in  dense  shade  and:  though  they  make  very  slow 
growtn,  respond,  quickly  when  released.  Immature  trees  recover  very 
satisfactorily  after  the  larger  timber  has  been  removed  and  seed  dis¬ 
tribution  begins  after  trees  reach  an  age  of  about  25  years.  Engelmann 


-264- 


spruce  and  its  associated  species  do  not  bear  seed  as  prolifieally  as 
lodgepo'J.e  pine,  and  seed  of  these  species  is  not  stored  up  by  natural 
means  to  anywhere  near  the  extent  that  this  is  true  for  loogepole. 

Public  .Requirement^ 

Fire  Protection  ~  An  organization  should  be  provided,  as  well  as 
improvements,  such  as  lookouts,  telephones,  roads  and  trails,  and  fire¬ 
fighting  equipment,  etc- ,  sufficient  to  make  it  possible  for  at  least 
one  man  prepared  to  fight  a  fire  to  reach  it  at  any  point  on  the  pro¬ 
tected  area  within  at  least  from  two  to  four  hours  after  the  fire  is 
discovered,  as  follows: 

(a)  A  four-hour  control  will  be  maintained  for  mature  stands; 

(b)  A  two-hour  control  will  be  maintained  for  areas  of  special 
hazard,  such  as  cut, -  over  lands  and  extensive  areas  of  reproduction. 

This  will  require  an  -average  of  about  one  man  for  each  200,000 
acres,  exclusive  of  lookout  men,  and,  except  for  the  special  improve¬ 
ments  necessary,  such  as  roads,  trails,  telephone  lines,  lookouts,  cab¬ 
ins,  etc*,  the  need  for  which  varies  greatly  in  different  localities, 
should  cost  about  per  acre  per  year.  This  is  the  skeleton  organiza¬ 
tion,  which  is  based  on  securing  cooperation  from  ’’key”  men  and  others* 

All  non-oil  burning  or  non-electrically  -driven  engines  operated 
on  or  adjacent  to  forest  lands  during  the  fire  season,  which  usually  runs 
from  about  June  1  to  October  15,  will  be  provided  with  efficient  spark 
arresters  -  and  non-oil  burning  locomotives  will  be  provided  with  ash 
pans  which  will  prevent  dropping  ashes  along  rights  of  way*  Rights  of 

way  traversed  by  non-oil  burning  locomotives  should  be  kept  cleared  of 
inflammable  material  for  a  distance  of  iOQ  feet  on  each  side  of  the  track* 

Methods  of  Cutting  -  Leave  all  thrifty  trees  up  to  and  including 
10"  d.b.h.  The  only  exception  to  this  requirement  should  be  where  a  thin¬ 
ning  of  small  trees  is  undertaken.  Ordinarily  no  restrictions  will  be 
necessary. 

Brush  Disposal  -  Lopping  all  brush  from  tops  of  trees  cut  should 
be  the  public  requirement  for  the  Lnge'imann  spruce  type*  An  exception 
may  be  made  on  areas  of  special  hazard,  such  as  certain  stands  in  Mon¬ 
tana,  where  piling  and  burning  of  all  brush  four  inches  and  smaller  in 
diameter  resulting  from  cutting  operations  may  be  required  in  addition 
to  the  above  as  follows: 

(a)  -  Along  railroad  rights  of  way  where  fuel  oil  is  not  used  for  a 
distance  of  100  feet  on  eac?a  side  of  the  right  of  way; 
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(b)  Por  a  distance  of  at  least  IOC  fee;  around  earqpS; 

(c)  For  a  distance  of  100  feot  on  each  side  of  logging  roads  or 
traveled  roads;.. 


(d)  por  a  distance  of  50  feet  on  each  side  of  trails; 


(e)  On  sufficient  strips  200  feet  wide,  in  addition  to  the  above 
and  taking  advantage  of  all  natural  fire  lines,  so. as  to  have  no  con- 
tv  varus  areas  exceeding  160  acres  where  the  brush  is  left  on  the  ground. 

.  Where  piling  and  burning  is  undertaken,  piles  should  be  compact 
so  that  they  will  burn  satisfactorily  under  snow.  They  should  he  of  a 
sir.e  and  located  at  a  sufficient  distance  from  standing  trees  so  that 
they. may  be  burned  with  a  minimum  amount  of  damage  to  the  remaining 
stand.  Brush  disposal  •  should  be  complex ed  within  a  year  after  cutting 
takes  place* 

Grazing  -  Unimportant*  See  paragraph  under  "Lodgepole  Pine  Type" 
page  . < 262. 

Cost  Summary  -  The  cost  of  public  requirements  in  the  pngelmann 
sprues  type  is  summarised  a s  follows; 


Fire 

protection 


1#  per 
acre 

annua  lly. 


Methods ' of 


cutting  Brush  disposal  Grazing 

Method 

Per  M  Peet:.  Per  Acre 

hopping 

15#  -25#. : $1*50  -$3.00 

Uo  ex-  ‘Lcpping  with 

pause*  -piling  and 

v  burning  cn 
-  *  'fire-  lines 

• :  3J o  . 

,  :  expense 

25#  -35#  : $2.00  -$4.00 
*  • 

.piling  and  .; 
burning 
all  brush 

80#-$l  -  00  :  $5  00 '  •  -$!2  -  00 
:Avg.  $10.00 

3,  Douglas  Fir  Type 


Silvical  Bata. 


This  type  is  much  less  important  from  .standpoint  of  acreage  and 
volume  than  either  lodgepole  pine  or  Engelmann  spruce.  It  occurs  in 
comparatively  small  areas ‘.  toward  ’’.ewer  limits  of  trne  growth,  except  in 
northern  portion  of  region.  In  Montana  and  Idaho  it  occurs  as  a  dis¬ 
tinct  type  over  considerable  areas,  being  of  much  greater  relative 
importance  there  tliafi  farther  .South  and  of  greater  importance  than  the 
Eng  el  maim  spruce  type;  -  ‘ 
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Douglas  fir  is  no',  a  strong  seeder,  rete  ox  seed  go v-rination 
being  moderately  high.*  Seed  production  begins  at  about  <5  7/  ears  ex 
age  and  satisfactory  reproduction  usually  secured  on  cuc-over  areas. 
If  no  reproduction  prec-ent  when  cutting  take  s  place,  it  may  be  diffi¬ 
cult  to  secure  it. ■  Important  that  partial  stand  remain  after  cutting 
for  shelter  as  well  as  for  seed  distribution.  Conditions  on  burned 
areas  usually  less  favorable  to  reproduction  of  this  species  than 
lodgepole  pine  and  aspen. 


Public  Requirements 


Fire  Protection  -  Same  as  for  Engelmann  spruce. 


.  v  .  .264. 

See  page  -and  J7-m 


Methods  of  Cutting  -  Leave  all  thrifty  trees  up  to  and  including 
10n  d.b.h.  The  only  exception  to  this  requirement  should  be  where  a 
thinning  of  small  trees  is  undertaken.'  Ordinarily  no  restriction  will 
be  necessary. * 

Brush  Disposal  **  Lopping  all  brush  from  tops  of  trees  cut  should 
be  the  public  requirement  for  the  Douglas  fir  type,  conforming  with  the 
prescribed  practice  for  Engelmann  spruce.  An  exception  may  he  made  on 
areas  of  special  hazard,  such  as  in  certain  stands  in  -1  daho  and  portions 
of  Montana,  where  stands  are  extensive  and  are  subject  to  long  periods 
of  drought.  There  piling  and  burning  all  brush  4  inches  in  diameter  and 
smaller  resulting  from  cutting  operations,  may  be  required  in  addition 
to  the  above  as  follows: 

(a)  Along  railroad  rights  of  way  where  fuel  oil  is  not  used  for  a 
distance  of  100  feet  on  each  side  of  the  right  of  way. 

(b)  Por  a  distance  of  at  least  100  feet  around  camps. 

(c)  For  a  distance  of  100  feet  on  each  side  of  logging  roads  or 
traveled  roads. 

(d)  For  a  distance  of  50  feet  on  each  side  of  trails. 

(e)  On  sufficient  strips  200  feet  wide,  in  addition  to  the  above 
and  talcing  advantage  of  all  natural  fire  lines,  so  as  to  have  no  contin¬ 
uous  areas  exceeding  150  acres  where  the  brush  is  left  on  the  ground. 

Where  piling  and  burning  is  undertaken,  piles  should  be  compact 
so  that  they  will  burn  satisfactorily  under  snow.  They  should  be  of  a 

size  and  located  at  a  sufficient  distance  from  standing  trees  so  that 

% 

they  may  be  burned  with  a  minimum  amount  of  damage  to  the  remaining  stand. 
Brush  disposal  should  be  conpletod  within  a  year  after  cutting  takes 

place. 

Grazing  -  Unimportant.  See  paragraph  under  "Lodgepole  Pine  Type" 
page~=5xandr6x_  ^62. 


-267- 


Co st  Summary  —  The  cost  of  the  pubf  re  r  equip  ements  i’  <>he  Douglas 
fir  type  is  siaiamriged  as  follows: 


Methods  Erush  Disposal 


Eire  of  Method  • 

per  M  Peet 

Per  Acre  C-razing 

protection  catting  pepping  5c 

scattering 

2o<^  to  30^ 

$5.00  avg. 

1^  per  ;  p0  QX-  ,  Lopping  and 

acre  .  pense  scattering 

annually  with  piling 

and  burning 
on  fire 
lines 

' 

25$  to  Z5$ 

!  .  No  ex- 

:$2  to  $4  pense 

piling  and 

...  burning 

•:  .  V.  all  brash  . d 

8C#-$1.G0 
.  -  — » 

$6.00  avg. 

4.  Aspen  Type 


Silvical  Data 


The  outstanding  characteristic  of  this,  species,  as  it  affects  for¬ 
est  management,  is  its  lack  of  effective  seeding  and  the  large  extent  to 
which  reproduction  by  sprouting  occurs,  Reproduction  by  this  means  occurs 
regardless  of  age  of  stand  cut  over  and-,  time  of  year  cutting  takes  place. 
Since,  little  cutting  of.  this  species. occurs  or  is  likely  to  take  place  in 
the  near  future,  this  type  is  of  very  minor  importance,  - 


Public  Requirements  .  , .  - ; 

Eire  Protection'-  Areas  should  be  protected  and  requirements  outlined 
under  Engelmann  spruce  type  will  apply,  ..'cl:  c.  .  .  *  •  ;  ’ 


Methods  of  Cutting  -•  No  restrictions  necessary 
Brush  Disposal  -  No  brush  disposal  necessary. 


Grazing  -  Overstocking  should  be  avoided  and  stock  should  be  properly 
handled  and  salted.  In  addition,  sheep  grazing  should  foe  excluded  for 
about  a  five-year  period  on  civ;- over  areas  .where  damage  is  at  all  likely 
to  occur.  More  important  in  this  type,  than-  in  any  other  in  region. 
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Digest  of*  Desiraole  .forestry  Fra  chi'’©  Report  •Toy  ttis 

TiOdgeporg'  Vine  Region  "T~ . 

•  ;  •  •  *..t  I*y*.W  *»5?honp3b-ii-'  -  '•-■■  '  ’  r  "•  '•' 

The  object  in  outlining  desirable -forest 'practice'  for  the  dif¬ 
ferent  types  in  the  region  is  to  set  forth  the  measures  necessary  in 
order  (?)  to  -  maintain  the  production  of  forest  lands  at  anoint  con>- 
m^hsurate  witlvtlie  capacity  of  .-the .  land  or  to  increase  production  to 
this  point;  (2)  to  secure- and „ maintain  a  stocking" of1  the  species  which 
Can  he  grown  to  best  ec onomi c ;advan.i age  on  the -site.- 

Dor  brief  description  of  forest  types,  outlines  of  silvical-  char* 
acteri sties  of  species,  discussion  of  protection,  cutting  and  brush 
disposal. practices-,  etc.  *  see  Part  . I  of  this  report. 


1.  Lodgepole  Pine  True 


Fire  Protection,  ..Sla,sh  Pi  coo  sal  and  Gracing 

-y  ‘  ■  ■  ■ '  ■  -j  ■*-  ■  - : -■  -  ■  ■«  ...  ■  ■■■■— -  ....  — •  ...  -  — — 


The  requirements  under  desirable  forest  practice  should.be  the 
same  a.s.  those  outlined  .in  the  public  requirement  s  section.  - 

Methods  of  Cutting  ,  . 


.Type. managed  principally  for  Sawings  'and.  -ties  except  in 
gions  of  thin  soils  where  smaller  materials- 'will'- be  produced,"'' 
cr  clear  cutting  shoutld  be.  practiced:. •  *•  *  • 


a  few  re- 
Sel action 


Immature  Pole  Stands  y  y~-'  . 


Thin  and  improve  stands  of  4n  to  1015  according-' to  purpose  of 
sawlog  or  smaller  material  production.  Favor  good  species,  cut  inferior 
ones.  For  trees  averaging  8“  -  320  trees' per  acre  is  good  spacing  - 
ifTsmall  pole  stands  leave  proportionally  mo.  e. 

'Mature  or  Overmature  Pole  Stands  ■*  :  '  -  " 


These  are  the  result  of  crowding  on  good  sites  or  of  poor  site. 
Where  marketable a  cut  all  mature  trees,  favoring  Douglas  fir.  Guard 

against  wisrn -throw,  of  reserves.,-;.;  -  •  *■  - 

*  •  ....  .  * 

Tie  and ,  Saw  timber  Stands  .  ... 

(a)  Thrifty  mature  stands. 


Remove  overmature  and  defective  cr  crowding  trees-  Favor 
trees  with  thrifty  full  crowns  .and: -taper ,  since  they  will  produce  tie 
timber  fastest.  13”  a  guide  to  maturity  -  cut  immature  trees  only  to 
thin  or  to  remove  defective  ones,  or  inferior  species.  Should  remove 

45  to  60 c]o  of  the  number  of  trees  10!f  d.b. h«  and  larger.  Another  cut  in 
30  to  50  years. 
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Cost  of  partial  cutting  will  add  only  15(2  to  per  M  ft. 

(b)  Overmature  Stands, 

Majority  of  trees  past  maturity,  crowns  flat  and  sparse. 

Growth  at  a  standstill.  Practically  clear  cutting  recommended  except 
for  scattered,  sound,  thrifty  immature  trees,  khich  should  he  retained 
for  growth  and  to  insure  reproduction. 

Insect  Control 

This  subject  should  be  given  further  study  and  control  measures 
put  into  effect. 

Forest  Sanitation 


This  should  be  a  guiding  object  in  all  cutting  operations. 

Digest  of  Report  on  Devastated  Lands  for  the  Lodgepole  Pine  Region 

M.  W.  Thonpson 

These  are  lands  that  were  forested  but  have  become  nonproductive 
through  cutting  and  fire,  or  near  Eutte  and  Anaconda,  from  smelter 
fumes.  About  5  per  cent  of  the  lodgepole  pine  forest  (1,029,000  acres) 
estimated  as  devastated,  27  per  cent  of  this  in  lodgepole  pine  type, 

35  per  cent  in  the  Engelmann  spruce  type,  and  38  per  cent  in  Douglas 
fir  type.  Little  devastation  since  1905;  total  area  decreasing. 

Present  Condition 

Higher  type  grazing  land*  Heavy  grass  sod  and  lack  of  seed  trees 
responsible  for  failure  to  recover.  True  lodgepole  type  devastated  by 
repeated  fires  -  now  grazing  land  with  partial  aspen  cover.  Aspen  not 
a  merchantable  crop;  serves  as  a  nurse  crop- 

Treatment 

Natural  restocking  very  slowly.  Will  not  reclaim  more  than  20 

per  cent  of  lodgepole  type  in  20  years;  10  per  cent  of  Snglemann  spruce 
type  in  same  time.  Artificial  restocking  needed  on  nearly  all  the  Doug¬ 
las  fir  type. 


Digest  of  Public  Requi remen ts  Report  for  the  Ro  .  wood  Region 

S.  B.  Show 

I.  Basic  Silvicultural  Facts 

1.  Sprout  reproduction  of  redwood,  except  rarely, is  secured,  re¬ 
gardless  of  manner  or  season  of  logging  or  slash  disposal  or  intensity 
of  cutting,  and  will  form  25-35  per  cent  of  a  full  stand* 

2.  Redwood  reproduction  from  seed  is  not  common  and  cannot  "be 
counted  on* 

3.  Rully  stocked  stands  of  pure  redwood  are  uncommon. 

4*  Desirable  associated-  species  reproduce  Readily  from  seed  trees 
but  not  apparently  from  dormant  seed. 

5*  Associated  species  are  able  to  compete  with  redwood  up  to  rota¬ 
tion  age*  .  •. .  '  .4  ;  .•  ; 

6.  Advance  reproduction  is  not  a  factor.  ~ 

7„  Slash  disposal  by  broadcast  burning  is  an  essential  protection 

requirement*  •  . 

8.  Preservation  of  seed  trees  of  associated  species  through  slash 

burning  seems.  .to;: -be  practicable  and  is  necessary -.to  secure  reasonable 
stocking  naturally.  • 

9,  Average  best  natural  stands  will  be  60-80  per ■  cent  fully  stocked 

and  even-aged*  *  . 

II,  Destructive  Agencies  -  Cutting  .  .  ; 


1.  Clear  cutting  of  redwood  is  satisfactory.  Tre°s  of  doubtful 
merchantability  of  associated  species  are  often  cut  too  close,  or  are 
knocked  down  in  falling  operation,. 

III.  Destructive  Agencies  -  Logging  ...  .  .*•  -. 

1.  Uncut  trees, of  associated  species  are  destroyed,  to  some  extent 
by  legging*  - 

IV.  Destructive  Agencies  -  Slash  Disposal,  and  Dire  Protection 

1.  Broadcast  burning  of  slash  now  carelessly  and  unintelligently 
handled  with  consequent  destruction  of  potential  seed  trees. 

2.  Repeated  burning  of  cut-over  lands  in  general  for  purposes 

of  grazing*  .  '  ‘ 

3*  Systematic  protection  of* either  virgin  forest  or  cut-over 
land  very  incompletely  organized. 
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/•  »f  «• 

V.  Necessary  Changes  in  present  Practice ,  1.  _e.  Futile  Requirements. 

A.  Logging  -*  • 

••  -l'\  • 

-  1*  Any  method  of  yarding  may  he  used,  provided  that  uncut 
trees,  particularly ‘large  defective  Douglas' firs,  should  be  preserved. 

B.  Intensity  of  Cutting 

,  •  *  ^  ,  « 

1.  Clear  cutting  of  redwood  is  satisfactory.  Trees  of  doubt¬ 
ful  merchantability  of  associated  species  should  be  left. 

C .  Slash  Disposal  and  Fire  Protection 

1.  Burn  slash  broadcast  after  completion  of  yarding,  taking 
precautions  to  preserve  standing  trees. 

2.  Systematic  protection  of  virgin  forest  should  be  organised 
on  !■§■  to  2~hour  control  basis. 

3.  Systematic  protection  on  cut-over  lands  should  be  on  about 
1-hour  control  basis  and  should  begin  "immediately  after  slash  disposal. 


allowable, 


4.  Rebuming  of  cut-over  lands  for  grazing  purposes  is  not 


VI .  Practicability  and  Costs 

t ....  r.l.-No  apparent  reason  why  some  seed  trees  of  associated  spe¬ 
cies  cannot  be  saved  through  falling,  yarding  and  slash  disposal. 

2.  Extra  costs  of  fire  protection  low  and  probably  more  than 

offset  by  savings  in  suppression, 

3„:  Extra.  cosSb  of  preserving  seed  trees  unknown. 


Digest-  cf  Desirable  Forestry  Practice  Report  for  the  P,edrood  Region 

S.  B.  Show 


I  „  C  c >nt  r  ol  1  i  ng  Factors 

1.  Proolems  of  securing  full-stocked  stands  naturally, 

2.  Productive  capacity  of  iande, 

3.  Progressive  attitude  of  'operators. 

4.  Assumed  ease  of  planting.  - 
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IT-  Objectives,  of  JDe  si  .cable  R-aoti  oe.„. .  „  .  •-  • 

1.  Securing  fully- stocked,  even-aged  stands,  either  pure  or 

mixed.  ’ .  V  ' 

t  *  ■* 

2.  Preventing  occupation  of  ground  by  brush  by  starting  new  for¬ 
ests  immediately  after  logging* 

III.  Basic  Si Ivi cultural  Facts 


1.  Sprout  reproduction  of  redwood,  except  rarely,  .is  secured, 
regardless  of  manner  or  season  of  logging  or  slash  disposal  or  inten¬ 
sity  of  cutting,  and  will  form  25-35  per  cent  of  a  full  stand. 

2.  Redwood  reproduction  from  seed  is  not  common  and  can  not  be 
counted  on. 

3*  Fully- stocked,  stands  of  pure  redwood  are  uncommon. 

4.  Desirable  associated  species  reproduce  readily  from  seed  trees 
but  not  apparently  from  dormant  seed* 

5.  Associated  species  are  able  to  compete  with  redwood  up  to  rota¬ 
tion  age.  '  • 

6.  Advance  reproduction  is  not  a  factor.- 

»  *  t  .  •«.  *  ■  ,, 

7.1 Slash  disposal  by  broadcast  burning  is  an  essential  protection 
requirement;  '  •••'■.'  • 

8.  preservation  of  seed  trees  of  associated,  species  through 

slash  burning  seems  to  be  practicable,  and  is  necessary  to  secure  reason¬ 
able  stocking  naturally.  "  1  *  '  ... 

9.  Average  bess  natural  stands  will  be  .60-80  per  cent  fully 
stocked  and  even-aged. 

IV.  Recommended  Practices 


1.  Save  seed  trees  of  associated  species  as  under  public  Require¬ 
ments.  .  .  . 

.  2.  plant  blanks  with  redwood  or  associated  species, 

’  .  .  ^ 

3.  Bangers  of  creating  pure  stands  of  redwood  should  be  recognized. 

h  *  t  »  *  • 

4.  Systematic  fir-e  protection  of  virgin  forest  and  cut-over 
lands  should  be  given,  as  under  Public  Requirements. 

V.  Probable  Co&t3  and -Returns. 
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Digest  of  Public  Requirements  T?e~nr>^  £o'-'  th  N°itneart 

"~R'a^M*el  Zon 


x.  Six  commercial  forest  types  are  recognized  in  the  North¬ 
eastern  States: 

1.  Swamp  type 

2.  Spruce-fir  type 

3.  Northern  hardwood  type  with  admixture  of  white  pine, 

spruce,  and  hemlock 

4.  White  pine  type 

5.  Southern  hardwoods  or  sprout  hardwoods 

6.  Yellow  pine  type 

Also  three  minor  types:  (l)  the  white  birch  and  aspen;  (2)  gray  birch, 
and  (3)  scrub  oak. 

2.  There  is  no  need  for  any  restrictions  in  the  method  of  cut— 
ting  in  any  of  the  six  commercial  types.  The  three  minor  types,  par¬ 
ticularly  the  gray  birch  and  scrub  oak,  offer  a  problem  in  reforesta¬ 
tion  rather  than  in  methods  of  cutting. 

3.  Special  fire  protection  measures  are  necessary  at  the  time  of 
logging.  These  are;  clearing  of  the  rights  of  way  along  logging  reads, 
highways,  trails;  clearing  safety  strips  around  green  timber,  settlers* 

homes,  and  sawmills.  Other  precautionary  measures  such  as  spark  arrest-? 
ers  on  all  engines  and  burning  oil  on  all  locomotives  through  particu¬ 
larly  dangerous  districts  at  certain  times  of  the  year;  assignment  at 
lumber  camps  of  certain  persons  to  act  as  leaders  in  organizing  fire 
crews  and  similar  measures  now  well  recognized  and  more  or  less  en¬ 
forced  in  most  of  the  Northeastern  States. 

•  • 

4.  Brush  disposal  from  a  silvicultural  and  fire  protection  stand¬ 
point  is  very  desirable,  but  no  State— wide  compulsory  slash  disposal  by 
burning  is  advocated. 

5.  There  should  be,  and  already  is  in  most  of  the  Northeastern 
States,  special  authority  for  the  State  Forester  or  a  special  clause  in 
the  State  forest  law,  permitting  the  Forester  to  enforce  the  clearing  up 
of  certain  dangerous  areas  either  by  actual  removal  of  the  inflammable 
material  or  the  clearing  of  safety  strips. 

6.  Lopping  of  softwood  slash  to  3  inches  in  the  tep,  and  of  hard¬ 
wood  slash  to  6  inches  in  the  top  is  considered  an  essential  measure. 

7.  General  fire  protective  organization  in  the  States  which  would 
provide  for  a  permanent  force  for  directing  fire  protection  work  in  the 
State.  Each  county  or  more  counties  to  be  in  charge  of  efficient  perma¬ 
nent  Forest  officers.  These  are  to  direct  the  work  within  the  districts 
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and  act  as- inapcc-bvrs  with  a&raS ni s Lr^tive  -paw eir  over  the  lookout  and 
patrol  force.  In  addition,  there  should  he  ateirrporary  force  employed 
for  the  fire  season  and  organised  by  towns  or  townsnip  or  equiva'1-  ent 
units,  and  on  an  average  for  every  2,500  acres  there  should  he  an 
organised  suppression  force. 

8.  An  adequate  lookout  and  patrol  force  which  could  detect  for¬ 
est  fires  before  they  exceed  one-tenth  of  an  acre  in  site,  or  within 
15  or  2q  minutes  after  the  fire  starts. 


9.  The  organization  of  a  suppression  force  that  could  reach  the 
fire  after  it  is  located  before  the  fire  exdoeded  one  acre.  Ho  fires  on 
an  average  should  he  allowed- to  exceed  10  acres  in  area,  or  in  general 
should  be  allowed  to  run  over  one  night..  In  general,  an  organization 
that  could  reduce  the  area  burned  over  annually  to  from  one-tenth  to  one- 
half  of  one  per  -cent  of  the  total  forest  area.  The  cost  of  fire  protec¬ 
tion  it  is  estimated  will  be  between  3  and  5  cents  per  acre* 

10.  Classification  of  the  forest, in  the  State  on  the  basis  of  per¬ 
manent  forest  land  and.  temporary  forest  land  in  densely  settled  dis¬ 
tricts;,  Clear  recognition  of  the  need  of  a  different  fighting  organisa¬ 
tion  and  different  -methods  of  fire  fighting  on  the  two  kinds  of  land. 

11.  Creation  of  special  protection  forests  which  are  to  receive 
special  fire  protection  from  the  State  for  which,  the  timber  owners  would 
be  willing  to  submit  go  certain  restrictions  in  the  method  of  cutting. 


pd.ge.st  .  of  Report  on  Devastated  Lands  for  the  Northeast 

Raphael  Zon 

The  policy  toward  denuded,  forest  land  may  be  briefly  stated  as 

follows: 

■  1.  A  careful  survey  of  the  nonresto eking  area  with  the  view  of 
determining  its  condition  and  present  and  potential  value. 

2.  A  couplet e  fire  protection  of  denuded  forest  land* 

- 3.  The  State  should  first,. attempt  to  reforest  its  own  denuded 
land  in  need  of  artificial  reforestation. 


4.  The  State  should  select  land  which  needs  to  be  reforested  firsts 
It  should  be  selected  with  the  idea,  of  forming  large  forest  bodies  capable 
of  sustaining  permanently*  either  by  themselves  or  in  conjunction  with 
other  second  growth  in  the  vicinity,  wood-using  industries. 

5.  The  state  should  encourage,  wherever  necessary,  planting  by 
private  timber  owners  through  distribution  of  planting  stock  at  cost, 
provide  aavice  as  to  species,  methods*  and  care  of  the  plantations. 
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6.  The  State  should  work  out  a  system  ojT  fo 7  - s+  tanition  suita¬ 


ble  for  enccnr^  gir g  growing  timber, 


7.  TJnder  certain  circumstances  the  State  may  even  lease  land 
from  private  owners  in  case  the  latter  ert,  unable  to  uc  so  themselves 
and  reforest  it.  The  owner  is  to  retain  the 
together  with  the  timber  on  it,  by  paying  th 
and  other  charges. 


right  to  redeem  the  lend, 
cost  of  reforestation 


Report  of  Desirable  Forest  Practice^  for  the  Northeast 

Raphael  son 

The  minimum  public  requirements  will  prevent  forest  land  after 
cutting  becoming  totally  unproductive.  They  will  not,  however,  secure 
tne  highest  possible  productivity  of  the  land.  The  minimum  public  re¬ 
quirements  will  not  balance  the  present  discrepancy  between  depletion 
and  growth.  In  order  to  bring  the  growth  of  our  forests  to  the  point 
where  it  can  meet  our  present  needs,  forest  practice  must  be  developed 
which  will  go  beyond  the  minimum  public  requirements. 

./bat  this  silvicultural  practice  should  be  for  the  different 
forest  types  and  forest  conditions  is  difficult  to  say.  Tinder  inten¬ 
sive  i  ore  si:  management  a  forester  may  use  different  silvicultural  meth¬ 
ods  and  yet  attain  the  same  result.  There  is  no  universal  silvicultural 
method,  even  for  the  same  type,  which  will  produce  the  best  results. 

The  silvicultural  practice  must  vary  not  only  with  the  forest  type  but 
also  vi til  the  purpose  which  the  timber  owner  may  have  5 n  growing  this 
timber.  If,,  for  instance,  an  aspen  stand  is  to  be  managed  for  the  pro¬ 
duction  of  aspen  pulpvood  one  silvicultural  method  may  be  applied,  while 
if  the  same  type  is  managed  with  the  aim  of  converting  it  into  white 
pine  or  spruce  stand,  another  method  is  necessary .  The  best  silvicul¬ 
tural  practice  cannot  be  brought  about  by  legislation  which  would  attempt 
to  prescribe  definitely  how  different  forests  should  be  cut,  Ho  for¬ 
ester  who  is  careful  of  his  professional  reputation  would  attempt  at 
tnis  time  to  outline  a  definite  silvicultural  practice  for  the  different 
forests  and  forest  conditions.  All  that  can  be  attempted  here,  then,  is 
ie  outline  a  few  principles  which  would  be  desirable  to  recognize  either 
as  a  basis  xor  a  oroad  legislative  measure  or  as  a  general  public  re— 
quii  ement  that  may  be  laid  down  by  state  or  Federal  forest  authority. 

1.  ao re  effective  forest  fire  protection. 

Al' iisugh  in  outlining  minimum  public  requirements  adequate  fire 
crotecwion  is  considered  the  one  Irreducible  minimum,  yet  most  effective 
lire  protection  cannot  be  attained  except  in  conjunction  with  silvicultural 
praci-icso  Adequate  fire  protection  will  be  secured,  not  by  developing 
e‘f- on:,  lire  protective  organisation  only but  also  by  making  the 
- r- o o t  j.'usell  fireoroof. 
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Fire  protection,  should  "be  nou  in  rely  Ji  medicine,  a  drug,  "but  a 
prophylactic,  and  this  can  be  attained  only  by  better  handling'  of  the 
forest  itself.  To  secure  adequate  fire  protection  it  is  desirable;  as 
has  already  been  pointed  out,  to  classify  the  forest  land  in  the  State 
on  the  basis  of  permanent  forest  land  and  temporary  forest  land,  and 
provide  thorough  fire  protection  to  the  permanent-  forest  land  even  at 
the  cost  as  high  as  10  and  15  cents  per  acre. 


2.  Elimination  as  far  as  possible  of  clear  cuttings,  at  least 
over  large  contiguous  areas. 

This  is  a  principle  which  underlies  most  of  our  cuttings  on 
National  Forests.  As  a  general  principle  it  will  assure  a  continuation 
of  the  present  character  of  the  forest.  It  will  provide  for  the  large- 
sized  trees  in  a  nearer  future  than  if  the  forest  is  cut  clean.  It 
will  tend  to  bridge  over  the  gap  between  the  exhaustion  of  the  old  tim¬ 
ber  and  the  maturing  of  the  second  growth.  It  may  not  be  the  best 
silvicultural  practice  in  all  cases  and  under  intensive  forest  manage¬ 
ment,  when  quicker  returns  may  be  secured  by  clear  cuttings  and  planting 
or  some  other  silvicultural  method.  It  is,  however,  a  safe  desirable  for 
est  practice  to  adopt  for  general  guidance  and  it  is  very  well  suited  for 
most  of  the  forest  types  found  in  the  Northeast. 

In  the  swamp  type  of  forest  partial  cutting  is  a  desirable  prac¬ 
tice  from  a  silvicultural  standpoint  and  is  practical  because  of  the 

character  and  composition  of  the  mixed  swamp  stand.  Partial  cutting  is 
also  feasible,  with  certain  precautions,  in  the  spruce  forests,  particu¬ 
larly  on  protected  slopes;  at  high  altitudes  and  on  exposed  slopes  very 
light  partial  cuttings  may  be  necessary,  or  cuttings  in  narrow  alternate 
strips,  partial  cutting  is  also  adapted  to  white  pine  stands.  This  is 
particularly  true  in  the  case  of  white  pine  on  hardwood  land.  Selection 
cutting  seems  to  be  particularly  suited  for  the  northern  hardwoods,  such 
as  maple,  birch,  and  beech,  which  as  a  rule  have  an  admixture  of  hemlock 
and  spruce.  The  same  is  true  of  the  southern  yellow  pine  forests  such 
as  pitch,  shortleaf,  and  scrub  pine,  found  in'  ITew  Jersey  and  some  parts 
of  Pennsylvania.' 


In  the  case  of  the  southern  hardwoods  or  so-called  sprout  hard¬ 
woods,  the  desirable  silvicultural  practice  must  aim  (1)  to  aid  in  se¬ 
curing  reproduction  of  the  more  valuable  hardwoods  after  the  land  has 
been  cut  over  for  the  dead  and ‘dying  chestnut  or  other  mature  timber, 
and  (2)  to  convert,  the  cut-over  hardwood  land  into  white  pine  stands. 


The  waste  lend,  or  land  cohered 
promise  of  developing  into  a  forest  of 
planted  with  species  suitable  for  the 


.  with  scr 
economic 
set  e . 


foby  growth 
importance , 


that  has  no 
should  be 


With  elimiT,  -jz  aw*  oi*e  fix'  menace  in.  itself 

will  decrease.  This,  ..together  with  a  thorough  fire  protection  for  the 
permanent  forest  land-*, will  make  the  forest  safe  against  devastating 
fires-  \  t  ' '  , 

3.  Burning  of  coniferous  slash  is  a  desirable  practice  and  should 

he  made  universal.  " 

4.  Lopping  and  scattering  of  hardwood  slash;  except  aSpen  and 
white  birch  slashing,  is  also  desirable¬ 
s'  Creation  of -special  protection  forest §,  which  are  to  receive 

special  fire  protection  from  the  State,  for  which- the  timber  owners 
would  be  willing  to  submit  to  certain  restrictions  in  the  method  of  cut¬ 
ting.  \ 

6.  Prevention,  as  a  general  rule,' .'Of  depletion  of  existing  forests 

by  the  owners,  clearly- defining- what  constitutes*. depletion ,  but  leaving 
to  the- owner  the"  choice  of  method -by  which  to  attain  this,  or  by  allowing 
cutting  of  large  areas  only  ’according- 'to  -such  ‘methods  as  may  be  approved 
by  a  state  or  Federal  forest  authority.  - 

7.  .Control  of  the  white  pine  blister  rust,  spruce  budworm,  and 

gypsy  and  brown- tail  moth.  ; ; .*  •  • 


Digest  of  Public  Reouircments  ‘Report  for  the  Southern 

Coastal  Plain  -Region 
,  .  ‘  -H’.  D.  Forbes  * 


turpentining  or  cutting.  ■*  -  '  . 

a.  Reserve ‘seed  trees ’  at  'rate  of  4  longi.eaf  per  acre,  or  two  of 
other  species.  (Advance  reproduction  often  lacking,  no  stored 
seed;  pines  wind-firm,  light  seeded.)  deed  trees  over  9f; ,  vig¬ 
orous.  Increase  number  of  reserved  trees  if  small  or  unavoid¬ 
ably  bled. 


and  b. 


or  c. 


Turpentine • unreserved  trees  conservatively*  (Otherwise  there 
is  danger  of  severe ■ insect  and  fire  loss- among  seed  trees.) 

Reforest  artificially.  Requires  400  longlee.f  or  650  seedlings 
of  other  pines,  well  spaced,  at  .10  years  after  cutting. 


and  2.  Slash  disposal. 

a.  remove  slash  2q>  from,  seed  trees.  Requirement  waived  if  number 

of  seed  trees  is  twice  that  prescribed,  but  seed  trees  must  be 
over  9:‘  and  unbled. 
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and  b. 


Employ  one  of  following  alternatives: 


either  (1)  -Intensive  fire  protection  for  five  years. 
Requires  fire  lines  around  each  forty,  and  .'ire  protective 
force  .to  reach  fire  within  one  hour  of  occurrence* 

or  (2)  Careful  broadcast  burning  first  fall  or  winter 
following  logging.  (Alternative  only  when  effective  five- 
y.ear  protection  cannot  be  hoped  for;  sacrifices  advance 
reproduction.) 

and  3.  Fire  protection  after  turpentining -or  logging. 

a.  Assume  usual  laws  against  firing  private  property, 
and  general  organisation  for  public  education  and  extensive 
protection. 

and  b.  Rake  around  all  seed  trees  or  those  in  uncut  turpentined 
stands  for  five  years. 

and  c.  Give  intensive  protection  at  ail  fire  seasons'  for  10 

years  to  new  crop  following  good  seed  fall.  Requires  fire 
protective  force  to  reach  fire  within  two  hours  of  occur¬ 
rence.  r 

and  d.  Give  same  protection  during  droughts  in  vegetative  sea¬ 
son  throughout  life  of  stand. 

and  e.  Equip  logging  machinery  and  locomotives  with  spark  arrest¬ 
ers,  and  construct  fire  lines  along  railroads, 

and  4.  Protection  against  hogs 

a.  Exclude  hogs  for  ten  years  from  longleaf  reproduction  near 
farms  and  settlements. 

Bo  Bottomland  Hardwood  Type 

1.  Gutting 

a.  Reserve  seed  trees  at  rate  of  2  per  acre.  (Ho  departure 
from  present  sawtiraber  logging*  but  to  prevent  devastation 
in  pulpwood  or  cordwood  or  orations.)  Heed  trees  over  10”, 
vigorous,  of  prescribed  species  (see  list). 

and  2.  Slash  disposal 

a.  Employ  one  of . following  alternatives.  Requirement  waived 
if  number  of  seed  trees  is  twice  that  prescribed. 
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slit  h«.  i”  1')  Intensive-  fifo  (pt  l»iij*c  o  years. 

Reqpirea  protective  force  to  reach  fire  within  one  hour  of  occur ivnce. 

Or  (2)  Removal  of  slash-20.1  t"  ora  iced  trees. 

and.  3„  Tire  protection 

a»  Assume  usual  lawc  against  firing  private  property ,  and  gen¬ 
eral  organisation  for  public  education  and.  extensive  protection* 


Give  intensive  protection  at  all  fire  seasons  to  virgin  stands 
and  second-growth  up  to  25  years.  (Advance*  growth' general ,  fairly  easy 
to  conserve*)5  Requires  protective  force  to  reach  fire  within  two  hours 
of  occurrence*  ;  A 

c.  Equip  logging  machinery  and  locomotives  with  spark  arresters, 
and  construct,  .fire  lines  along  railroads. 


C.  Upland  Hardwood  Type 

1.,  Cutting*  -As  for  bottomland  hardwoods,  except  for  species  of 
seed  trees  (see  List)*  *  • 

*  '  •  *'  *  * 

and  20  Slash  disposal.  As  for . bottomland  hardwoods ,  except  that  inten¬ 
sive  protection  is  for  3  to  5  years.  :  »  /:  . • 

and  3*  Eire  protection.  As  for  bottomland  hardwoods,, 
and  4,  Protection  from  grazing/  '  ' •  ' 

a..  Reduce  as  far  as  possible  number  of  stock  for  10  years -after 
cutting.  . 

D.  Cypress  and  Tupelo  Type  .  *  . 

1»  Cutting  •  .  ... 

a„  Reserve  seed  trees  at  rate  of  3  per  acre.  (Ho  departure 
from  present  sawtimber  logging,  but  to  prevent  devastation 
in  pulpwood  or  cordwood  operations.)  Seed  trees  over  12n , 

-  cypress  or  gum.  Hollow  cypress  permissible.  . 

and  2„  Other  measures. 

a.  Assume  usual  laws  against  firing  private  property,  and  gen¬ 
eral  organization  fer  public  education  and  extensive  pro¬ 
tection* 
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E.  Juniper  Wype 


1.  Slash  disr«oa^3.  Avlont.  one  of  following  alternatives; 

Either  a.  Burn  slash  the  first  winter  after  logging  when 
swamp  is  full  of  water. 

Or  b„  If  burning  is  impossible  without  damage  the  first- 
winter,  give  intensive  protection  at  all  .fire  seasons  for 
10  years  after  logging,  Requires  protective  force  to 
reach  fire  within  one  hour  of  occurrence,: 

2C  Eire  protection 

a.  Assume  usual  law s  against  firing  private  property  and 
general  organization  for  public  education  and  '  extensive 
protection. 

b.  Equip  logging  machinery  and  locomotives  with  spark  ar¬ 
resters  and  construct  fire  lines  along  railroads. 


Digest  of  Desirable  Forestry  Practice  Report  foi 

the  Southern  Coastal  plain  Region 


R.  D.  Forbes 

The  public  requirements  outlined  for  every  type  are  a  part  of 
desirable  forestry  practice s  with  the  following  modifications: 


A. 


Pine  Typo 

10  Turpentining  or  cutting 

a.  The  number  of  seed  trees  left  will  be  based  on  their  size  a?_d 
seed-bearing  capacity 0  Their  distribution  will  be  based  on 
the  requirements  of  each  individual  acre.  (Done  at  all  mig.it 
be  necessary  on  an  aero  already  well  stocked  with  advance 
growth  beyond  injury  by  ordinary  fires.,) 


and  b.  Where  warranted  by  economic  conditions,  thrifty  trees  belov  a 
rough  diameter  limit  will  be  left  for  growth  and  as  the  basis 
for  a  second  or  third  turpentining  or  cutting  cycle. 

and  2.  Slash  disposal 


a.  All  standing  trees  and  promising  advance  reproduction  will  be 
safeguarded  by  some  form  of  slash  disposal* 

and  Z0  Fire  Protection 


and  b, 


a.  Fires  will  be  kept  out  of  stands  throughout  their  entire  lif 
Firebreaks  will  be  established  at  intervals  in  cut-over  areas 
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and  d*  .Ar+A  -Pi 


a.  Blanks  remaining  from  natural .  reforestation  after  ten 
years  will  Be  sowed  or  planted* 


3.  Hardwood  Types 


1.  Cutting 

a.  As  under  “Turpening  or  cutting”  in  Pine  Type. 

and  b«  Where  it  can  be  done  cheaply,  seed  trees  of  unmerchantable 

•  '  or  inferior  species,  and  wolf  tree's  of  good  species  when  nos 
needed  for  seed,  will  be  felled  or  deadened* 

and  .  c.  Where  practicable  (as  in  a  farm  woodlot)  to  vary  time  of 

.-cutting  to  encourage  sprouting  of  good  species,  or  to  dis¬ 
courage  sprouting  of  poor  species,  it  will  be  done, 

and  2.  Pire  protection. 

a.  Pires  will  be  kept  cut  of  stands  throughout  their  entire  life. 

**  .  r  ;  .  ■  e 

and  o.  Artificial  reforestation. 

a.  Blanks  remaining  from  natural  reforestation  after  five  years 
will  be  sowed -or  planted. 

C.  Cypress  and  Tupelo  Type 

1.  Cutting.'  \ 

!  t  . 

a.  The  number  of  seed- trees  left  will  be  based  on  the  require¬ 
ments  of  each  individual  acre. 

and  b.  Cypress  seed  ti’ees  will  be  left. 


3 .  Jaaip  er  Typ  e . 

Leave  2  seed  trees  of  slash  pine  when  it  occurs  in  mixture, 
applied  to  pond  pine  in  Worth  Carolina, 


This  also 
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Digest_of  Report  on  Deva  ilabed  lands  for  the  Southern 

Coastal  Plain  Peg;! on 
P,  D*  Forces 

pine  Typo 

probably  25  out  of  the  35  million  acres  of  land  now  devastated 
may  be  restored  to  productivity  through  intensive  fire  protection  and 
protection  from  grazing;,  as  described  in  the  "Public  Requirements  on 
Forest  Lands."  The  remining  10  million  acres  will  have  to  be  planted; 
the  process  is  simple,  fairly  sure,,  and  the  per  acre  cost  low* 


Hardwood  Types 


can  be 


The  small  areas  devastated  (chiefly  by  grazing  in 
restored  to  prcducitivity  by  protection  against  f 


farm  woodlands) 
re  and  grazing. 


Cypress  and  Tupelo  Type 

Devastation  is  probably  unimportant  and  due  to  lack  of  seed. 
Planting  would  be  difficult  and  costly*  -•  * 

Juniper  Type 

"Juniper  lights."  or  devastated  areas  produced  by  fires  which 
destroyed  both  seed  trees  and  seed  stored  in  the  soil,  are  )f  important 
extent.  The  only  remedy  is  planting,  a  difficult  job  on  such  a  site, 
and  one  of  which  we  know  nothing. 


Digest  of  Public  Requirements  P.eport  for  the  Lake  States 
'  •  Raphael  Zon 

r-  ' 

It  Five  commercial  forest  types  are  recognized  in  the  lake'  States 

1*  northern  hardwoods-  of  birch,  beech,  maple,  pure  or  with  ad¬ 
mixture  of  hemlock. 

2,  Aspen  and  white  birch.  •  - - 

3.  Norway  and  white  pine. 

4*  Jack  pine* 

-  .  5,  Swamp  forests.  . 

2.  provided  fire  protection  is  given  to  the  cut-over  areas,  there 
is  no  need  of  restrictions  in  the  method  of  cutting  in  any  of  the  five 
conmercial  types. 
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3.  Special  fire  protection  menpv°e  pre  neeescarj  ai  the  time  of 
logging*  Those  are:  clearing  of  the  rights  of  wap  along  Logging  roads, 
highways,  ttrails;  clearing  safety  strips  around  green  timber ,  settlers* 
home,  and  sawmills.  Other  precautionary  meaem-es,  such  as  suark  ar¬ 
resters  on  all  engines  and  burning  oil  on  all  locomotives  through  par¬ 
ticularly  dangerous  districts  at  certain  times  of  the  year,  assignments 
at  lumber  camps  of  certain  persons  to  act  as  leaders  in  organizing  fare 
crews  and  similar  measures  now  well  recognized  and  more  or  less  en¬ 
forced  in  most  of  the  Northeastern  States. 

4„  Brush  disposal  from  a  silvicultural  and  fire  protection 
standpoint  is  desirable  particularly  in  Norway  and  white  pine  forest. 

5.  There  should  be  a  general  brush  disposal  lew  authorizing  the 
State  horester  tc  prescribe  methods  of  brush  disposal,  as  well  as  the 
caUwhority  to  enforce  the  clearing  up  of  certain  dangex  us  areas  either 
by  actual  removal  of  the  inflammable  material  or  «he  clearing  of  safe¬ 
ty  strips. 

6.  General  fire  protective  organisation  in  the  States  which 
would  provide  for  a  permanent  force  for  directing  fire  protection  work  in 
the  State.  Each  county  or  more  courJt.es  to  be  in  charge  of  efficient 
permanent  forest  officers.  These  -re  to  direct  the  work  within  the  dis¬ 
tricts  and  act  as  inspectors  with  administrative  power  over  the  lookout 
and  patrol  forr->« 


?*  adequate  lookout  and  patrol  force  which  could  detect  for¬ 
est  tires  before  they  exceed  one-tenth  of  an  acre  in  size  or  within 
rt>  or  2q  minutes  after  the  fire  starts. 

The  organisation  of  a  suppression  force  that  could  reach  the 
ire  alter  it  is  located  before  the  fire  exceeded  one  acre.  No  fires 
on  an  average  should  be  allowed  to  exceed  lo  acres  in  area,  or  in  gen¬ 
eral  should  be  allowed  to  run  over  one  night,  in  general,  an  ergardsa- 
“l0n  ur-a‘;  could  reduce  the  area  burned  over  annually  to  from  one-tenth 
i?  one~half  of  one  Pei*  cent  of  the  total  forest  area.  The  cost  of 
lire  protection  it  is  estimated  will  be  about  5  cents  per  acre. 

9„  Classification  of  the  forest  in  the  State  on  the  basis  of 
lire  hazard.  ^  Clear  recognition  of  the  need  of  a  different  method  of 
lire  protection  for  lands  presenting  a  different  fire  hazard. 

10.  Organization  of  the  State-owned  forest  lands  into  State  for— 
eSoS"  Pe,riQanent  personnel  on  these  forests,  while  engaged  in  the 

upoui,.ding  of  the  State  forests  should,  at  the  same  time,  constitute 
~e  ire  protective  organization  and  act  as  a  nucleus  for  an  efficient 
iire  protective  system  outside  of  the  State  forest. 
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Digest  of  Des'i rable  jPorestry  Practice  Jlepor b  for  the  hare  Stat  gs 

~  .  Hap^uel  Zoa  "* 

The  minimum  public  requirements  will  prevent  forest  land  after 
cutting  becoming  totally  unproductive.  They  will  not,  however,  secure 
the  highest  possible  productivity  of  the  land.  The  minimum  public 
requirements  will  not  balance  the  present  discrepancy  between  deple¬ 
tion  and  growth.  In  order  to  bring  the  growth  of  our  forests  to  the 
point  where  it  can  meet  our  present  needs,  forest  practice  must  be 
developed  which  will  go  beyond  the  minimum  public  requirements. 

What  this  s i 3; vi cultural  practice  should  be  for  the  different 
forest  types  and  forest  conditions  is  a  very  difficult  thing  to  formu¬ 
late.  Under  intensive  forest  management  a  forester  may  use  different 
silvicultural  methods  and  yet  attain  the  same  result.  There  is  no  uni¬ 
versal  silvicultural  method  even  for  the  same  type  which  will  produce 
the  best  results.  The  silvicultural  practice  must  vary  net  only  with 
the  forest  . type  but  also  with  the  purpose  which  the  timber  owner  may 
have  in- growing  this  timber.  If,  for  instance,  an  aspen  stand  is  to  be 
managed  for  the  production  of  aspen  pulpwood  one  silvicultural  method 
may  be  applied,  while  if  the  same  type  is  managed  with  the  aim  of  con¬ 
verting  it  into  white  pine  or  spruce  stand,  another  method  is  necessary. 
The  best  silvicultural  practice  cannot  'be  brought  about  by  legislation 
which  Would  attempt  to  prescribe  definitely  how  different  forests 
should  be  cut.  Ho  forester  who  is  careful  of  his  professional  reputa¬ 
tion  would  attempt  at  this  time  tc  outline  a  definite  silvicultural  prac¬ 
tice  for  the  different  forests  and  forest  conditions.  .  juj  that  can  be 
attempted  here,  then,  is  to  outline  a  few  principles  which  would  be  de¬ 
sirable  to  recognize  either  in  a  legislative  measure  or  as  a  general 
public  requirement ;  >  • 


1*  More  effective  forest  fire  protection.. 

Although  in  outlining  minimum  public  requirements  adequate  fire 
protection  is  considered  the  one  irreducible  minimum,  yet  most  effec¬ 
tive  fire  protection  cannot  be  attained  except  in  conjunction  with  other 
silvicultural  practice.  Adequate  fire  protection  will  be  secured,  not 
by  developing  an  efficient  fire  protective  organization  only,  but  also 
by  making  the  forest  itself  fireproof. 

hire-  protection  should  be  not  merely  a  medicine  but  a  prophylac¬ 
tic,  and  this  can  be  attained  only  by  better  handling  cf  the  forest  it¬ 
self.  To  secure  adequate  fire  protection  it  is  desirable,  as  has  al¬ 
ready  been  pointed  out,  to  classify  the  forest  land  in  the  State  on  the 
basis  of  permanent,  forest  land  and  temporary-  forest  land,  and  provide 
thorough  fire  protection' to  the  permanent-. forest  land  even  at  the  cost 
as  high  as  10  and  15  cents  per  acre. 
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2.  Elimination,  as  far  as  possible  of  clear  cuttings,  at  least 
of  large  contiguous  areas. 

This  is  a,  principle  which  underlies  most  of  our  cuttings  of  na¬ 
tional  Forests.  As  a  general  principle  it  will  assure  a  continuation 
of  the  present  character  of  the  forest.  It  will  provide  for  the  large 
sized  trees  in  a  nearer  future  than  if  the  forest  is  cut  clean.  It 
will  tend  to  "bridge  over  the  gap  between  the  exhaustion  of  the  old  tim¬ 
ber  and  the  maturing  of  the  second  growth.  It  may  not  be  the  best 
silvicultural  practice  in  all  cases,  since  under  intensive  forest  man¬ 
agement  often  quicker  returns  may  be  secured  by  clear  cuttings  and 
planting  or  some  other  silvicultural  methods.  It  is,  however,  the  de¬ 
sirable  forest  practice  as  a  general  thing  and  is  very  well  suited  for 
most  of  the  forest  types  found  in  the  Lake  States. 

Partial  cutting,  as  it  is  now  practiced  on  the  Minnesota  and  other 
National  Forests,  is  undoubtedly  the  most  desirable  practice  for  the  old 
stands  of  Norway  and  whits  pine.  Partial  cutting  is  particularly  suit¬ 
ed  i or  the  northern  hardwoods,  such  as  maple,  beech  and  birchs  which,  as 
a  rule ,  have  an  admixture  of  hemlock.  As  a  matter  of  fact,  it  is  only 
through  partial  cutting  that  the  hemlock  may  be  saved  in  second  growth. 

In  the  swamp  1 orest  partial  cutting  is  the  desirable  practice  from  a 
silvicultural  standpoint  and  is  the  most  practical  because  of  the  charac¬ 
ter  and  composition  of  the  mixed  swamp  stand.  The  peculiar  type  found  in 
the  Superior  Forest  on  the  outcrop  formation  of  mixed  old  white  pine  with 
cedar,  balsam,  jack  pine,  aspen,  and  white  birch,  needs  particularly 
careful  selective  cutting.  In  the  case  of  pure  jack  pine  and  aspen 
stands  partial  cutting,  if  the  aim  is  to  perpetuate  the  two  species,  is 
not  essential.  In  the  case  of  jack  pine,  however,  partial  cutting  is 
entirely  feasible,  although  it-  has  no  particular  advantage  over  clear 
cutting  if  the  urea  is  protected  from  fire  after  it  has  been  restocked. 
There  are,  however,  many  jack  pine  stands  into  which  the  Norway  pine  be¬ 
gins  to  creep  back.  Thinnings  in  the  jack  pine  stands  should  become  an 
essential  part  of  more  intensive  handling  of  this  type.  They  may  be  con¬ 
sidered  as  partial  cutting  -  since  the  product  of  the  thinnings  is  already 
merchantable.  Under  such  conditions  cutting  of  jack  pine  and  favoring  of 
Norway  pine  is  certainly  a  desirable  practice.  The  same  is  true  of  aspen 
stands  which  have  an  under  story  of  white  pine  or  spruce  In  such  case  the 
release  of  the  coniferous  species  from  the  shade  of  the  aspen  and  its  con¬ 
version  into  a  coniferous  stand  becomes  a  desirable  practice. 


With  elimination  of  clear  exit  wings,  the  fire  menace  in  itself  will 
decrease.  This,  together  with  a  thorough  fire  protection  for  the  perma¬ 
nent  forest  land,  can  be  made  safe  against  devastating  fires. 

3.  Burning  of  coniferous  slash  as  well  as  of  hardwood  slash  at  the 
time  of  logging  in  winter  or  in  the  midsummer  would  be  an  advance  in  the 
handling  of  the  forests. 
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4.  proventicn  of  of  ^vxisfcirvs  f<rr:  sts  V*  the  owners, 

leaving  to  the  owner  the  choice  of  method  hy  which  to  at  min  this,  or 
by  allowing  cutting  of  large  areas  only  according  to  each  methods  as 
may  be  approved'by  a  State  or  Federal  forest  authority. 

5.  Control  of  spruce  budworm,  larch  and  jack  pine  sawfly. 


Digest  of  Report  on  Devastated  Lands  for  the  lake  states 

Raphael  Son 

The  policy  towaid  denuded  forest  land  may  be  briefly  seated  as 
follows: 

l.»  A  careful  survey  of  the  nonrestocking  area  with  the  view  of 
determining  its  condition  and  present  and  potential  value. 

2*  A  complete  fire  protection  of  denuded  forest  land. 

3.  The  State  should  first  attempt  to  reforest  its  own  denuded 
land  in  need  of  artificial  reforestation. 


4.  The  State  should  select  land  which  need*  to  be  reforested 
first.  It  should  be  selected  with  the  idea  of  forming  large • forest 
bodies  capable  of  sustaining  permanently ■  either  by  them  selves  or  in 
conjunction  with  other  second  growth  in  the  vicinity,  wood-using  in¬ 
dustries. 


5.  The.  State  should  encourage wherever  necessary*  planting  by 
private  timber  owners  through  distribution  of  planting  ..took  at  cost, 
provide  advice  as  to  species,  methods,  and  care  of  the  plantations. 


6.  -  The"  State  should  work  out  a  system  of  forest-  taxation  suit¬ 
able-  for  encouraging  growing  timber.  . 


7.'  tJhder  certain  circumstances  the  State  may  even  lease  land 
from  private  owners  in  case  the  latter  ar?  unable  to  do  so  themselves, 
and  reforest  it.  The  owner  is  to  retain  the  right  to  redeem  the  land, 
together  with  the  timber  on  it,  by  paying  the  cost  of  reforestation 
and  other  charges. 


Digest  cf  Public  Reouirements  Report  for  the  Appalachian  Hafdwocds 

«■  •>,,»;n>rvy-y',.u--  «^r.-  tt—  —  ~  11  ■  -  '  —  ~  . **  *  ■'■  '■»"  '*■""*"*"*"  "  '  '  1 

y,  H.  Rrcthingham 

■  ;  ■ 

:  Region 


A 


%  V  , 

The  Piedmont  Plateau,  the  Awcala^fhl&h  Mountains,  the  Appalaonian 
Valley,  and"  the  'Cumberland'.. and  Alleghany  Rrgh.L?;h'/' 
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Type  Groups 

1»  Spruce  forest.  2.  Moist  site  hardwood  forest.  Z,  Dry  site  forest* 
4.  River  edge  forest.. 


General  peqw.iremeut  s 


Protection 

1*  Adequate  fire  protection  decreases  the  emphasis  to  oe  placed 
■upon  silvicultural  measures. 


2.  A  competent  State  fire  protection  organization  or  its  equiva¬ 
lent,  to  enforce  fire  laws.and  carry  oh  educational  rorla  To  include 

A  head  warden  for  each  150,000  acres  of  woodland. 

A  warden  for  each  10,000  acres  of  woodland. 

A  lookout  system. 

3.  Legal  control  ox  burning  by  a  permit  system. 


4.  Legal  provision  for  the  placing  of  responsibility  on  the 
tor  of  special  hazards,  pailroads,  sawmill  operators,  and  persons 
ting  fires  for  the  clearing  of  land. 


crea- 

set- 


5.  Control  of  nubile  carelessness  with  fi/.-e. 


S<,  Cost  of  $.02  per  acre  a  public  charge-,  cost  of  extinction  to 


be  charged  against  the  agency  responsible 


v  l:  < 


iro* 


7,  Grazing;  While  grazing  vil. 
of  the  most  valuable  cove  stands,  the 
-  about  devastation  of  appreciable  area 
fenced  pas’.  *es,  where  enforcement  is 


1  result  in  deterioration  of  some 
present  practice  will  not  bring 
s.  The  most  serious  injury  is  in 
most  d'  fficult  because  of  the 


number  of  ct .  .  .? 
for  a  -period  of 


involved.  Since  the  attempt  to  establish  a  restriction 
years  would  work  out  with  extreme  difficulty  or  injus¬ 


tice,  the  grazing  restrictions 


are  withdrawn r 


Silvicultural 

— ■-■-■—HI.  —  «l  I 

Adequate  regeneration  to  secure  a  stand  as  valuable  as  that  re¬ 
moved.  Definition  of  seed  trees., 

1*  Seed  trees  of  white  pine,  yellow  poplar,  and  shcrtleaf  pine 
on  sites  where  they  occur,  at  the  rate  of  one  tree  for  each  three  acres, 
well  distributed. 


2.  Brush  and  tops  not  closer  than  10  feet  from  seed  trees  (20 
feet  in  pure  pine  stands  -  plateau  type). 
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The  difference  "between  moUu^oA**  and  plateau  forest  of  corre-  . 
spending  name  is  principally  from  the  standpoint  of  requirements,  a 
matter  of  sice  of  tracts  under  individual  ownership,  density  of  popu¬ 
lation,  accessibility ,  and  protective  separation  by  roads  and  fields* 


1.  Spjmce  Forest,  High  mountain  peaks  and  ridges  above  altitudes  of 
from' 3,500  feet  in  West  Virginia  to  4,500  feet  at  the  southern  extrem¬ 
ity  of  the  range*.  ‘  ■  ' 

V  *  '  .  1  '  •  »  ,  '  4 

On  "upper  slopes  and  crests  balsam  occurs  in  mixture  and  some¬ 
times  predominates;  advance  growth  plentiful,  largely  balsam  where 
this  occurs  in  the  main  stand.  Middle  slopes  commonly  a  pure  stand 
.of  spruce,  more  deficient  in  the  smaller  sizes,  advance  growth  and 
reproduction,  than  the  upper  slopes.  On  the  lower  slopes,  spruce  is 
mixed  with. other  ”  northern”  species,  particularly  hemlock  and  yellow 
birch*  Here  the  hardwoods  when  established  outgrow  the  spruce* 


Forest  floor  naturally  fire  resistant,  Heavy  slash  left  by 
present  methods  of  logging  present  extreme  f  XX  3  jT»3  -l*  d  lasting  10  to 
2q  years.  Abundant  seed  production  only  at  intervals  of  five  or  more 
years  for  spruce  and  three  Or  more  years  for  balsam.-  Little  probabil¬ 
ity  of  complete  cr ’immediate  replacement,  except  through  ample  advance 
growth,  secured  before  the  stand  i$  completely  removed.  "' 

Present  logging  practice 


Railroad  logging  with  overhead  skidding,  ground  skidding,  and 
animals*  Heavy  outlay  makes  complete  utilization  necessary.  Heavy 
cutting  precludes  adequate  spruce  regeneration.  The  remote  situa¬ 
tion  makes  railroad  logging  the  best  method  of  getting  out  sawtimber. 
Steam  logging  a  prevalent  source  of  fire0 

Requirements  (Protection) 


Owners  shall  so  protect  cut-over  land  that  at  least  80  par’  cent 
will  be  free  from  devastation  by  fire  at  the  conclusion  of  the  cutting. 
Ho  contiguous  area  of  more  than  200  acres  of  such  burn*  Otherwise 
plant  such  burned  areas  with  at  least  250  suitable  trees  per  acre. 


.  ’  t.  Patrol  by  operators  at  rate  of  1  man  for  each  3,000  acres  of 

slash  less  than  10  years  old.  . 

.  „  ,  ■  .  .  1  % 

Prevention  measures  suggested. 


Requirements  (silvicultural) 


If  a  system-  of  partial  cutting  is 
to  5”  D3H  is  imposed  for  spruce  and  fir-, 
to  prevent  injury  •  Of  these-  tree s.B  \ 


- 

{  \ 
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no  t  used 
Care  to 


,  a  limit  of  cutting 
be  used  in  logging 


*  * 


2.  Moist  site  hardwood  forest 

Includes  all  hardwood  forest  on  moist  sites  below  the  spruce 
in  the  mountains  and  plateau,  except  the  strip  along  stream  hanks, 

(a)  Upper  moist  slope  type  -  northern  hardwood,  hemlock,  white 

pine. 

\ 

(b)  Lower  moist  slope  type  -  mixtures  of  red  oak,  chestnut,  ash, 
linn,  buckeye,  cucumber,  black  cherry,  other  oaks,  hickories,  poplar,  etc. 

(c)  Cove  -  Complex  mixtures  of  hardwood,  sc retimes  pure  hemlock. 

Reproduction  is  satisfactory  to  prevent  devastation,  if  pro¬ 
tected  from  fire,  with  general  silvicultural  requirements.  The  chief 
impediment  to  future  production  is  cull  trees  left  i'&  che  woods,  'The 
best  reproduction  of  partially  tolerant  trees  on  the  lower  slopes  and 
most  severe  fire  injury  in  the  upper  types. 

Present  logging  practice 


PR  logging  with  steam  skidding  and  animal  logging  (variations). 
Comparatively  clear  cutting  in  the  coves,  large  number  of  cull  trees 
left  in  the  upper  types.  Come  flaming  and  gravity  slides  for  wood. 
Portable  mills  and  wagon  haul  of  lumber,.  No  restriction  as  to  logging 
methods. 

Protection  requirements 


Protective  devices  for  steam  engines,  with  clearing  of  rights 
of  way  and  around  skidder  sets. 


Operator  to  furnish  labor  for  the  control  of  fires,  also  tool; 
Patrol  of  slash  less  than  5  years  old  for  4  years  in  the  lower  moist 
slopes  and  coves,  and  5  years  in  the  higher  types-  No  special  silvi¬ 
cultural  requirements. 


Pry  sHe  forest.  Includes  ridge  and  dry  site  type  within  the  moun¬ 
tains  and  pine*  hardwood  or  mixed  stands  -un  ridges  and  slopes  of  dry 
exposure.  Characteristic •  species  are  chestnut ,  chestnut  oak,  scarlet 
oak,  pitch  pine  and  locust.  Other  species  of  oak  and  hard  pine,  hick¬ 
ory,  black  gum  and  red  maple  found,  here.  White  pine  may  extend  into 


this  type.  Stand  is  generally  scattered  and  defee 
percentage  of  the  area  too  poor  to  pay  the  cost  of 


Mie  with  a  large 
logging. 


The  plateau  type.  Either  hardwood,  pine  or  mixed  stands  on  low 
ridges  and  hills  skirting  the  mountains  and  comprising  part  of  the 
woodland  of  the  Piedmont  Plateau  and  Appalachian  Valle;  This  forest 
has  been  much  damaged  by  fire  in  the  mountain  section  and  how  has  a 
large  percentage  of  trees  of  sprout  origin.  Repeated  fires  have  fav¬ 
ored  hard  pines  on  the  exposed  ridges  and  have  increased  the  amount 
of  laurel  in  the  undergrowth.  In  the  smaller  fenced  woodlands,  graz¬ 
ing  has  decreased  the  amount  of  hardwood  and  favored  pino  stands. 
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Chiefly  animal *  *:ies;  acidrood  and  fuel,  Some 

portable  mill  operations.  In  the  mountains  the  pvsetice  of  taking  only 
the  "best  trees  of  the  desirable  species  tends  to  cull  the  stand  and 
leave  a  stand  poor  in  quality  to  occupy- the' land.  Ho  cutting  restric¬ 
tions  except  seed  tree  provision. 

-  Fire  protection 

Same  measures  as  in  the  moist  site  except  that. patrol  may  be  re¬ 
placed  by  observer  system.  In  pine  stands  closely  approximating  the  con¬ 
ditions  of  the  coastal  plain,  protection  requirements  similar  to  those 
of  the  Coastal  Plain,  . 

S 5.1  vi cultural  requirement s 

Two  seed  trees  per  acre  of  light  seeded  valuable  species  or  three 
of  heavy  seeded  hardwoods.  Planting  requirement  in  case  of  clear  cut¬ 
ting  similar  to  that  of  coastal  plain  where  conditions  are  similar. 

4.  Elver  Edge  Forest 

Narrow  strip  along  the  main  streams.  Not  important  in  area. 

Public  Requirements  Conference 

X-l.  Digest  of  Public  Requirements  for  the  Southeastern  Mountain  and 
Highland  Region  south  of  Pennsylvania. 

S.  H.  Frothinghara  ... 

Region 

*  V  . 

The  Piedmont  Plateau,  the  Appalachian  Mountains,  the  Appalachian- 
Valley,  and  the  Cumberland  and  Alleghany  Highlands 

Type  Groups 

1.  Spruce  forest.  2.  Moist  site  hardwood  forest.  3.  Dry  site  forest. 

4.  River  edge  forest. 

general  Requirements 

Protection 

1.  Adequate  fire  protection  decreases  the  emphasis  to  be  placed 

upon  silvi cultural  measures.  '  " 

.  \ 

*  .  *  •  •  .  t * '  '  *  . 

2.  A  competent  State  fire  protection  organization  or  its  equiva¬ 
lent,  to  enforce  fire  laws,  and  carry  on  educational  work.  To  include 

A  head  warden,  for  each  150,000  acres  of  woodland. 

A  warden  for  each  10,000  acres  of  Woodland, 

A  lookout  system.  A  '•  v:  • 
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3.  Legal  control  of  "burning  "by  a  p3r1r.it  system. 

4.  Legal  provision  for  the  placing  of  responsibility  on  the  crea— 
toi  of  opeciai  hazards.  Railroads,  oawraili  operators,  and  persons  set¬ 
ting  fires  for  the  clearing  of  land. 


5e  Control  of  public  carelessness  with  fire, 

6,  C0S0  of  $„02  per  acre  a  public  charge .  cost  of  extinction  to 
be  charged  against  the  agency  responsible  for  the  fire. 


7*  Grazing*  ^  While  grazing  will  result  in  deterioration  of  some 
of  the  most  valuable  cove  stands,  the  present  practice  will  not  bring 
about  devastation  of  appreciable  ar^as.  The  most  serious  injury  is  in 
fenced  pastures,  where  enforcement  is  most  difficult  because  of  the 
numoer  of  cases  involved*  Since  the  attempt  to  establish  a  restriction 
for  a  period  of  years  would  work  out  with  extreme  difficulty  or  injus¬ 
tice,  the  grazing  restrictions  are  withdrawn. 


Si  1  vi  cul  tural 

Adequate  regeneration  to  secure  a  stand  as  valuable  as  that  re¬ 
moved,  Definition  of  seed  trees.  / ( 

1.  Seed  trees  of  white  pine,  yellow  poplar,  and  shortleaf  pine 
on  sites  where. they  occur  at  the  rate  of  one  tree  for  each  three  acres 
well  distributed. 


2.  Drush  and  tops  not  closer  than  1C  feet  from  seed  trees  (20 
feet  in  pure  pine  stands  -  plateau  type) , 

lhw  dii  x  or ence  between  mountain  and  p3,atoau  forest  of  corre¬ 
sponding  name  is  principally  from  the  standpoint  of  requirements,  a 
matter  of  size  of  tracts  under  individual  ownership,  density  of  popula¬ 
tion,  accessibility,  and  protective  separation  by  roads  and  fields, 

lr  Spruce  Forest.  High  mountain  peaks  and  ridges  above  altitudes  of 
from  3,500  feet  in  West  Virginia  to  4,500  feet  at  the  southern  ex¬ 
tremity  of  the  range. 


On  upper  slopes  and  crests  balsam  occurs  in  mixture  and  some- 
lines  predominates;  advance  growth  plentiful,  largely  balsam  where 
this  occurs  in  the  main  stand.  Middle  slopes  commonly  a  pure  stand 
ol  spruce,  more  deficient  in  the  smaller  sizes,  advance  growth  and 
reproduction,  than  the  upper  slopes.  On  the  lower  slopes  spruce  is 
mixed  with  other  "northern”  species,  paiticularly  hemlock  and  ve31ow 
birch.  Here  the  hardwoods  when  established  outgrew  the  rpxueel 

forest  floor  naturally  fire  resistant.  Heavy  slash  left  by  pres¬ 
ent  methods  of  logging  present  extreme  fire  hazard  Lasting  10  to  20  years, 
Abundant  .seed  production  only  at  intervals  of  five  or  meve  years  for 
spruce  and  three  or  more  years  for  balsam.  Little  probability  cf  com~ 
plete  or  immediate  replacement  except  through  aruple  advance  growth, 
secured  before  the  stand  is  completely  removed. 
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Pr  e s  ent  fogging  prapt t&n/ 


Railroad  logging  'With  •  &  veolieo.<3-  nstrirt •*  »£  ■, , .grt>oi*d  sk-i  dU :  og ,  and 
animals*  Heavy  outlay  makes  complete  utilization  necessary.  .  Heavy 
cutting  precludes  adequate  spruce  regeneration.  The  remote  situation 

i!jaJcQf»  railroad,  logging  the  ..best  method,-  of  getting  out  .raff  timber. 

.  St'qara  logging  a  prevalent"  source -of  fire.  .  • 

Requirements  (protection) 


Owners  shall  so  protect  cut -over  land  that  at  least  80  per  cent 
will, he  free  from  devastation  by  fire  at- the  conclusion  of  the  cutting. 

No  contiguous  area,  of  more  than  20C  acres  of  cuch  burn.  Otherwise 
plant  such  burned  areas  with  at  least  250  suitable  trees  per  acre. 

• '  >  .  '  *  i  »  »  •  ’ 

Patrol,  by  operators  at  rate  of  1  man  . fur-  -each  3,000  acres  of  slash 
less  than  10  years  Old.’ 

-  ..  Prevention  measures  suggested. 

•  Requirements  ( Silvicultural)  • 

'*'•  ..  If  a  system  of  partial  cutting  is  not  used,  a  limit  of  cutting 

'to  5’1  D5H-  is  imposed  for  spruce  and -fir.  Care  to  be,  used  in  logging 
to ; prevent  injury  of  these  trees. 

2.  Moist  site  hardwood  forest 


Includes  all  hardwood  forest  on  moiist  sites  below  the  spruce  in 
'•the  mountains-. and  plateau  except r the' strip  along  stream  banks. 

•  ‘  ^  *  r  *  * '  *  4  ’  *  *  '  .  i  ,  »  *  *  "  p  * 

*  .  (a)  Upper  moist  slope  type  -  'northern "hardwood,  hemlock,  white 

pine.  '■  ’■  *'•  -.a  -  <•,.  ,  • 

(b)  Lower  moist  slope  type  -  mixtures  of  red  oak ,  chestnut ,  ash, 

linn,  buckeye,  cucumber,  black  cherry,  other  oaks,  hickories s  poplar, 
etc.  .  -  - 

(c)  Cove  •—  Complex  mixtures  .of  hardwood,  sometimes  pore  hemlock. 

’  •*  •• 
k  *  t  .  ■>  . 

Reproduction  is  satisfactory  to  prevent  devastation,  if  protected 
from  fire,  with  general  silvicultural  requirements.  The  chief  impediment 
to  future  production  is  cull  trees  loft  in,  the  woods.  The  best  repro¬ 
duction  of  partially  tolerant  trees  on  the  lower  slopes  and  most  severe 
fire  injury  in  the  upper  types. 

Present  'logging-'  practice' 


RR  logging  with  steam  skidding  and  animal  logging  (variations). 
..  .Comparatively  clear  cutting  in  the  coves,  large  r Limber  of  cull  trees 
left  in  the  upper-  types.  -some.  flaming  and  gravity  slides  for  wood. 
Portable  mills  and  wagon  haul  of  lumber.  No  restriction  as  to  logging 
methods.  ? 
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stoam  engines,  with  clearing  of  rights  of 


Protection  requirements 

Protective  devices  for 
way  and  around  skid&er  sets. 

Operator  to  furnish  labor  for  the  control  of  fires,  also  tools. 
Patrol  of  slash  less  than  5  years  old  for  4  years  in  the  lower  moist 
slopes  and  coves,  and  5  years  in  the  higher  types.  No  special  silvi¬ 
cultural  requirements. 

3.  Dry  site  forest.  Includes  ridge  and  dry  site  type  within  the  moun¬ 
tains  and  pine,  hardwood  or  mixed  stands cn  ridges  and  slopes  of  dry 
exposure.  Characteristic  species  are  chestnut,  chestnut  oak,  scarlet 
oakp  pitch  pine  and  locust.  Other  species  of  oak  and  hard  pine,  hick- 
oryf  black  gum  and  red  maple  found  here.  White  pine  may  extend  into 
this  type.  Stand  is  generally  scattered  and  defective  with  a  large 
percentage  of  the  area  too  poor  to  pay  the  cost  of  logging. 

The  plateau  type.  Either  hardwood,  pine  or  mixed  stands  on  low 
ridges  and  hills  skirting  the  mountains  and  comprising  part  of  the 
woodland  of  the  Piedmont  Plateau  and  Appalachian  Valley.  This  forest 
has  Deen  much  damaged  by  fire  in  the  mountain  section  and  now  has  a 
large  percentage  of  trees  of  sprout  origin.  Repeated  fires  have  fav¬ 
ored  hard  pines  on  the  exposed  ridges  and  have  increased  the  amount 
of  laurel  in  the  undergrowth.  In  the  smaller  fenced  woodlands,  graz¬ 
ing  has  decreased  the  amount  of  hardwood  and  favored  pine  stands. 

Present  logging  practice 

Chiefly  animal  logging,  cutting  ties,  acidwood  and  fuel.  Some 
portable  mill  operations.  In  the  mountains  the  practice  of  taking  only 
the  best  trees  of  the  desirable  species  tends  to  cull  the  stand  and 

leave  a  stand  poor  in  quality  to  occupy  the  land.  No  cutting  restric¬ 
tions  except  seed  tree  provision. 

Eire  protection 

Same  measures  as  in  the  moist  site  except  that  patrol  may  be  re¬ 
placed  by  observer  system.  In  pine  stands  closely  approximating  the  con¬ 
ditions  of  the  coastal  plain,  protection  requirements  similar  to  those 
of  the  Coastal  Plain., 

Silvicultural  requirement s 

^  Two  seed  trees  per  acre  of  light  seeded  valuable  species  or  three 
Oj.  heavy  seeded  hardwoods.  Planting  requirement  in  case  of  clear  cutting 
similar  to  that  cf  coastal  plain  where  renditions  are  similar. 

4,  River  Edge  Forest 

Narrow  strip  along  the  main  streams.  Not  important  in  area. 
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Digest  of  Desirable  Forestry  Practice  teport  for  the  Appalachian 

Hardwoods 
E,  H.  Frothinghafti 

v  '  Region 

The  piedmont  Plateau,  Southern  Appalachian  Mountains,  Appalach¬ 
ian  valleys,  and  Cumberland  and  Alleghany  Highlands. 

.  ■  Management  of  Forest  Tracts 

The  silvicultural  practice  recommended  involves  subsequent  as  well 
as  Immediate  treatment  and  seems  to.  Require  an  introductory  statement 
of  a  few  essentials  .of  management .  This  statement  includes  business 
principles  of  administration  and  a • simple  explanation  of  regulation. 

For  the  region  as  a  whole,  reasons  are  given  for  anticipating  a  rough 
natural  regulation  of  the  cue- 

General  Forest  Protective  Measures  • 

The  general  public  requirements  for  forest  protection  constitute 
desirable  practice  except  as  modified  or  extended  in  special  cases  de- 

'  •  s '  1  *  . 

scribed  in  the  desirable  practice  report*' 

Genera,!  Silvicultural  Measures 

Large  number  of  species  and  topographic  and  clirmtic. conditions 
result  in  a  wide  variety  of  forest  conditions.  This  is  further  compli¬ 
cated  by  successive  curlings  and  fires,.,  tending  to  decrease  the  propor¬ 
tion  of  desirable  species*  Each  case  must  be  considered  on  its  merits 
according  to  general  principles  here  outlined.  Logging  must  be  modified 
as  necessary  and  close  utilization  practiced.  Machine,  egging  cannot  be 
practiced  without  undue  injury  where  trees  are  to  be.  held  for  future 
growth.,  /  '  -  . 

Type  Groups 

Same -as  in  the  public  requirements  report.  Some  exceptions  and 
finer  distinctions  will  be  made' without  further  subdividing  the  "types" 
there  recognizee.® 

1.  Spruce  forest 

Desirable  protective  practice.  This  type  presents  greatest  menace 
and  is  subject  to  greatest  injury  of  all  the  forest  types.  Best  projec¬ 
tion  is  by  light  cutting  to  reduce  fire  hazard  from  slash,  supplemented 
by  special  measures  suggested  in  public  requirements  report  wherever  a 
special  menace  is  involved.  These  include  patrol  at  the  rate  of  one  man 
for  each  3.000  acres  (cr  less)  of  slash  less  than  10  years  old,  the  use 
of  improved  cabbagehead  stacks,  with  screens,  and  ashpan  sprays  for  loco¬ 
motives.  and  extreme  care  in  dumping  ashes  and.  j.:i  handling  fire  in  any  way. 
In  addition,  spruce  slash  within  1Q0  feet  of  railways  should  be  burned  or 
removed* 
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Desirable  silyi  cultural  pra&tice  fo?_p  1  d-y' r^wt/h  spruce  and  f?r 
stands:  Selection  cutting,  removing  the  largest  tr^es  and  leaving  about 


three-fourths  of  the  overhead 
indicated  for  special  cases, 
lease  crowns  of  smaller  trees 
cut  25  years  later  will  leave 
sawtimber  (100-year  rotation, 
rotation,  2  cutting  cycles), 
tion  by  flume,  where  water  is 


shade.  Departure  from  thin  principle 
Light  second-cut  in  2  5  years  will  re¬ 
ar!  admit  light  to  reproduction.  Third 
a  young,  actively  producing  forest  for 
4  cutting  cycles)  or  pulpvood  (5C-year 
Pulpwood  rotation  (50  years)  and  opera- 
available,  are  advocated 


for  mixed  spruce  and  hardwoods'  or  hemlock:  there  hardwoods  are 
few  they  should  be  removed  at  first,, cutting  except  where  serious  danger 
of  windfall  of  adjacent  spruce,  fir,  or  hemlock  would  result;  other- 
wise  proceed  as  for  pure  old-growth  spruce  type.,  there,  hardwoods  (com¬ 
monly  yellow  birch)  are  abundant ,  best  to  cut  lightly,  admitting  enough 
light  for  spruce,  fir,  or  hemlock,  but  not  enough  for  good  development  of 
less  tolerant  hardwoods.  By  repeating  procedure  softwood  reproduction 
may  be  established.  •• 


These  recommendations  exceed  public  requirements  by  providing 
safer  and  surer  silvicultural  methods  and  reduction  of  fire  hazard; 
and  by  extension  through  several  -cutting  cycles. 

2.  Moist  slope  hardwoods  .  ;  ’ 


Desirable  protective  practice.  This  should  correspond  with  the 
practice  called  for  under  public  requirements.-’*  Grazing  should  be  ex¬ 
cluded  from /reproducing  hardwood  stands  for  5  or  1C  years,  or  until 
the  majority  of  the  trees  have  grown  out  of  danger. 

'v  .  ■Desirable  silvicultural  practice.  Clear  cutting,  reservation  of 
seed  trees  where  advance  .growth  of  . desirable  species  is  inadequate  or 
lacking'!, and  subsequent." culture  of  second  growth  are  recommended.  Re¬ 
moving' most  of  the : crown  shade  will  favor  growth  of  light-needing  spe-  - 
cies.  The  chief  hindrance  to  good  second  growth. .has  been  the  indiscrim¬ 
inate  leaving  of  poor  holdovers..  These  should  be  cut  or  girdled;  but 
thrifty  groups  of  second-growth  trees,  too  small  to  have  much  present 
value,  .should  be  left  intact.  Early  liberation  cuttings  on  reproducing 
areas  and  thinnings  to  improve  composition  ore  advocated  where  practi¬ 
cable.  ‘  Seed- trees  should  b.e  trees  cf  desirable  species,  at  ieafet  10 

inches  d„b.h. ,  with  well  developed*  thrifty  crowns. 

1  * 

For  upper  slope  hardwoods,  the  first  thinning  will  probably  take 
place  in  25-30  years,  and  the  second  10  or  15  years  later.  Management 
will  probably  be  for  a  combination  of  sawtimber  and  distillate  or  other 
snail-sized  stock.’  Rotation  period  for  sawtimber  is  60  to  80  years  or 
longer,  depending  upon  species  and  site.  Humber  of  seed  trees  left  open. 


-296- 


For  lower*  al  .•'.po  a.r»d  c)^c  har<iwoo£ «  .  thinn should  "be  bogun  at 
earliest  date  at  which  they  will  pay  for  themselves  and  thereafter  at 
intervals  as  required,  Saw  timber  rotations  cf  from  50  to  70  years 
are  indicated,  but  shorter  rotations  for  pulpwood  may  he  practicable. 
Seedling  reproduction  is  to  he  preferred  to  that  from  sprouts.  For 
cutting  of  present  stands,  seed  trees  to  he  left  at  rate  of  one  seed 
tree  of  light-seeded  species  (more  for  heavy-seeded  species)  for  each 
two  acres. 

For  farm  woodlands  the  group  selection  method  of  management  is 
recommended.  ' 

Desirable  practice  for  moist  site  hardwoods  exceeds  requirements 
in  following  respects: 


1.  Number  of  seed  trees:  left  to  judgment  in  rase  of  upper  slope 
hardwoods;  increased  to  ore  tree  for  two  acres  of  light-seeded  species, 
mere  of  heavy- -seeded  species,. 


2.  Species  of  seed  trees;  includes -other  desirable  species  in  add 
tion  bo  white  pine  and  yellow  poplar. 

3a  Deserve  groups:  groups  of  small  thrifty  timber  to  bo  left  in¬ 
tact.  -  ' 

4.  Infer? or  species  and  defective  trees:  to  be  removed  wholly 
or  in  part. 

•  5.  Subsequent  culture:  includes  provisions  for  later  treatment 
of  second  growth  and  ideas  as  tc  future  management. 

6.  Group  selection  method:  recommended  for  farm  woodlands. 


3v  Fry  site  forest 

Products  principally  railroad  ties,  low-grade  lumber,  and  tan¬ 
ning  extract  stock.  Logging  value  low  due  to  relatively  difficult  ac¬ 
cess  (in  the  mountains),  low  yields,  and  poor  quality  of  sawlogs.  For¬ 
est  growth  value  lew  for  same  reasons  and  because  of  slow  growth,  long 
reproductive  period,  and  bad  fire  naze.~-a.  Most  of  this  land  has  already 
been  badly  turned. 


Desirable  protective  practice.  Same  as  our  i*>ed  for  public  re¬ 
quirements,  Fire  menace  great,  even  on  small  i sedated  -"oodlands ,  neces¬ 
sitating  more  care  to  apply  other  measures  outlined  as  r  <-  go rements. 

In  logging  pine  stands  on  the  Piedmont  plateau,  resembling 
Plain  conditions,  the  special  protective  measures  called  lor  in  public 
requirements  and  desirable  practice  for  the  Coastal  plain  should  u.  re¬ 
garded*  To  minimise  danger  of  loss  from  insect  attacks,  pine  shoulo.be 
cut  in  late  fall  and  early  winter.  _  Attacked  trees  should  be  disposed  oS 
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in  accordance  with  rccoiuiri  oxidation  a  "by  the  Bureau  of  Entomology.  Live¬ 
stock,  should  "be.  excluded  frpm  cut-over  areas  until  reproduction  is  "be¬ 
yond  danger  of  injury,  except  that  light  grazing  nay  "be  relatively 
harmless  to  ample  and  well  distributed  pine  reproduction.  Where  repro¬ 
duction  is  sparse,  stock  should  be  excluded  for  two  years  previous  to 
cutting  so  that  seedlings  may  become  established. 

Desirable  silvicultural  practice.  For  dry  slopes  and  ridges  which 
have  been  cut  over  and  badly  burned,  no  treatment  suggested  other  than 
fire  protection  to  permit  gradual  recovery;  but  best  production  can  be 
secured  by  planting  with  conifers  adapted  to  the  site. 

For  old  stands,  where  conditions  justify  logging .  the  public 
requirements,  which  make  no  restriction-  as  to  cutting  except  the  leav¬ 
ing  of  seed  trees,  may  be  bettered  by  partial  cutting,  reducing  crown 
cover  to  50  per  cent,  removing  gum,  red  maple,  sassafras,  and  the  more 
defective  trees,  and  favoring  pines,  locust,  and  oaks  (except  scrub, 
black  jack,  and  usually  post  oaks).  The  remainder  of  the  old  stand 
should  be  removed  as  soon  as  the  reproduction  is  in  good  enough  condi¬ 
tion,  probably  within  10  or  20  years  if  protected. 

.  *  '  Where  good  second  growth  already  occupies  half  or  three-quarters 

of  the  surface,  scattered  holdovers  should  be  removed  at  once.  The  sec¬ 
ond  growth  should  be  thinned  when  this  can  be  done  profitably.  Inter¬ 
mediate  yields  can  probably  be  obtained  from  30-year  old  stands.  Thin¬ 
nings  should  favor  better  species.  Rotation  of  greatest,  volume  produc¬ 
tion  in  mountain  hardwoods  is  50-70.  years  for  cubic  feet  and  100—130 
years  for  lumber,  but  lumber  will  rarely  be  an  object.  For  farm  wood¬ 
lands,  especially  hardwoods,  the  group  selection  method  of  management  is 
recommended, 

4.  Lowland  and  river  edge  forest 

This  forest  is  relatively  unimportant  ir.  area.  It  may  be  handled 
in  practically  the  same  way  as  the  lower  moist  site  hardwood  forest. 

Digest  of  Report  ,  on  Devastated  Lands  for  the 

Appalachian  Hardwooc-s 
E.  H.  Frothingham 

-  1.  Spruce  type 


From  a  quarter  to  a  half  of  the  spruce  type  cut-over  lands  may 
properly  be  described  as  devastated.  These  are  old  clear  cuttings 
which  have  been  burned  one  or  more  tines  at  altitudes  and  cn  soils 
which  will  not  support  a  growth  of  hardwoods  of  commercial  value. 

These  will  not  come  back  into  production  through  prot  :  t5.on  alone  with¬ 
in  a  period  much  longer  than  20  years. 
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Treatment  recommended:  pin>**Aiig  of  burned  areas  .->.3  soon  as  possi¬ 
ble  after  the  burn  with  red  or  Norway  spruce  or  other  tolerant  ha r3y 
conifers  which  have  proved  satisfactory.  1-  Irrntinrc  chf-rvi.a  bo  inspected 
every  few  years,  .and  liberation  cuttings  made  where  need  -i* 


2C  Moist  site .hardwoods 


;  Logged  and  repeatedly  burned  and  heavily  grazed  lands  in  the 

upper  moist  site  hardwoods,  in  which  brushy  cover  of  laurel,  rhododen¬ 
dron  and  other  shrubs  and  shrublike  trees  have  become  densely  estab¬ 
lished*  There  is  very  little  of  this  which  will  not  restock  naturally 
with  at  least  the  more  tolerant  tree  species  within  a  period  of  20 
years  if  protected. 

In  lower  moist  site  hardwoods  the  only  devastation  is  that  on 
cleared  and  cultivated  slope  land  which  has  been  abandoned  and  is  erod¬ 
ing.,  'Such  small  scattered  openings  will  usually  restock  naturally  if 
protected  for  a  period  of  20  years.  Accessibility  and  quality  of  such 
land's^  will  probably  justify  planting . 

3.  Dry  s5te  hardwoods 

Production  in  these  types  is  slow  and  poor  at  best.  They  are 
more  inflammable  and.  the  site,  through  exposure,  is  more  subject  to 
deterioration  than  in  the  case  ox"  the  moist  site  types.  Continued  fires 
favor  heavy  growth  of  laurel,  huckleberry,  greehbrier,  etc.  Detached 
areas,  large  in  the  aggregate,  have  run  down  practically  to  the  point 
of  devastation  as  defined  for  this  report.  If  protected  from  fire 
these  will  as  a  rule  become  restocked  with  commercial  species  within 
20  years.  When  sufficiently  accessible  to  make  it  an  object,  planting 
with  conifers  adapted  to  the  site  will  increase  the  productivity  of  these 
lands.  Planting  should  be  done  immediately  after  burns  to  minimise  com¬ 
petition. 


Digest  of  Fublic  Requirements  Report  for  the  Central  Hardwood  Region 

C>  R.  Tillotson 


Measures  Necessary  to  Insure  Timber  growth 

The  Small  Farm  Woods:  The  small  isolated  farm  woods  are  largely 
culled  and  fully  per  cent  heavily  grazed.  The  fire  hazard  in  these 
woods  is  practically  negligible.  To  be  sure,  occasional  small  fires 
occur,  but  these  cannot  spread  far  and  do  little  damage  in  the  aggre¬ 
gate.  Public  sentiment  is  against  them  and  there  is  no  need  of  any 
special  organization  to  combat  them.  Aside  from  clearing  operations 
by  the  farmers,  the  one  thing  that  is  preventing  the  continuation  of 
forest  growth  in  these  small  isolated  farm  woods  is  the  practice  of 
grazing  them  heavily. 
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Nearly  all  hrrJlwoo&&  eiru  sn’bjGct  to  ‘brovrsing  "by  stock.  Elm,  ash, 
maple,  basswood,  and  tulip  poplar  appear  especially  subject  to  gracing; 
hickory,  the  oaks,  cottonwood  and  red  gam  are  loss  relished*  Stock  can 
be  starved  into  eating  almost  any  kind  of  Jtetidweod  reproduction*  ‘The 

irm-ige  is  worse  in  the  spring  of  the  year  when  the  g':orl  ■-  is  tender 
and  grass  has  barely  started  and  during  hot  clxy  summer  spells  when  the 
grass  is  dried  up.  Hogs  are  partial  to  the  acorns  of  the  white  oaks, 
but  in  the  absence  of  those  devour  those,  of  the  red  oaks.  Where  hogs 
run  in  the  woods  the  chances  for  white  oak  seedling  reproduction  are 
considerably  lessened.  Since  small  farm  woods  are  in  the  ownership  of 
a  great  many  people,  and  since  they  make  up  the  bigger  part  of  the  area 
in  woods  in  the  central  hardwood  region,  livestock  should  as  a  desir¬ 
able  measure  be  excluded  from  woods  in  which  the  trees  have  not  reached 
a  diameter  of  4  inches  or  better.  This  will  ordinarily  require  a  period 
of  30  to  25  5rears',  After  that  time  livestock  could  be  allowed  in  the 
woods  until  the  stand  began  to  thin  Out  naturally  or  the  trees  were  cut 
to  such  an  extent  as  to  leave  openings  which  would  seed  in  naturally 
if  stock  were  excluded.  This,  however,  is  a  desirable  requirement 
rather  than  one  which,  it  seems  possible  to  put  into  effect  through 
legislation.  It  seems  utterly  impractical  to  control  grazing  in  small 
farm  wobdlots.  Too  little  is  known  of  the  value  of  the  forage  and 
shade  to  indicate  even  whether  it  is  a  desirable  economic  practice  to 
exclude  livestock.  Public  requirements- are  not  proposed,  accordingly, 
for  such- woodlots.  The  State  foresters  themselves  are  opposed  to  the 
idea  of  attempting  legislation  to  regulate  grazing  or  cutting  in  farm 
woods,  although  recognising  for. the  sake  of  timber  production  the  de¬ 
sirability  in  particular  of  .grazing  restrictions., 

'  The  Large  Contiguous  Areas  of  Uoodp :  The  contiguous  or  nearly  con¬ 
tiguous  areas  of  timber  land  in  the  region,  making  up  a  total,  perhaps, 
of  from  15  to  2o  million  acres,  represents  a  poor  soil  type  to  a  large 
extent,  and  a  poor  type  of  farm  country.  The.  timber  runs  very  largely 
to  oaks  and  hickory,  with  some  yellow  poplar v  beech,  maple,  ash,  chestnut, 
ehorzleaf  pine,  red  cedar,  and  other  species.  The  region  is  character¬ 
ized  by  lack  of  fences  and  a  very  poor  and  for  the  most  part  illiterate 
class  of  people.  Livestock  runs  at  large  but  is  not  present  in  suffi¬ 
cient  numbers  to  cause  material  widespread  damage  to  timber  in  itself. 
Indirectly  it  is  the  cause  of  a  big  proportion  of  forest  fires- which 
are  set  out  by  livestock  owners  to  clear  out  the  undergrowth  and  im¬ 
prove  grazing  conditions.  Porost  fires  are  more  or  less  common  in  this 
region,  but  even  sc,  have  not  brought  about  devastation..  They  kill 
the  young  growth  back  to  the  ground  and  fire-scar  severely  with  re¬ 
sultant  subsequent  deterioration  -chat  which  has  reached  a  size  too  large 
to  oe  killed  back  by  an  ordinary  fire.  Past  cuttings,  clear  and  partial, 
indicate  •  conclusively  that  reproduction,  either  of  seedlings  or  sprout 
origin,  will  follow  cutting  operations.  The  species  in  the  reproduction 
will  be  the  same  as  in  the  stand  cut  over,  although  the  proportion  of 
each  may  differ  materially*,  The  matter  of  securing  reproduction  and  of 
insuring  a  final  stand  of  mature  timber  in  a  good  healthy  condition  is 
purely  one  of  fire  prevention.  Absolute  fire  prevention  for  2o  years 
afuer  cutting  is  a  requirement  which  should  be  sought  for  this  region. 

In  effect,  protection  for  2o  years  secured  through  deliberate  measures 
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ought  to  he  easily  translated  into  protection  for  all  time*  The  term 
"absolute”  is  used  in  the  full  knowledge  that  it  will  ue‘ impossible  to 
attain.  nevertheless,  it  is  the  goal  which  should  he  set  for  achieve¬ 
ment;  Approach  to  its  consummation  will  come  in  part  through  some  of 
the  following  measures: 

1»  Adequately  financed  State  fire  protective  organizations  em¬ 
bodying  the  features  of  prevention,  detection,  and  prompt  suppression, 

2.  Laws  designed  to  curb  the  careless  or  malicious  setting 
of  fire  to  woods, 

■  .  • f 

3.  Laws  requiring  the  fencing  in  of  livestock. 

4.  Laws  requiring  a  permit  to  burn  brush  during  certain,  seasons 

’’  of  the  year.  •  •  • 

5.  Laws  giving  the- State  Forester  broad  authority  to  enforce 
disposal  of  brush  or  other  inflammable  material  where  it  is  a  special 
hazard  and  high  risk  to  forest  land. 

•r  .•  :*•  .  '  ■  .  * 

6.  Laws  enforcing  the  use  of  spafk  arresters  and  ash  pans  of  an 
approved  typo  on  all  coal  and  wood-burning  locomotives  and  stationary 
engines  operating  in  or  near  forest  lands  during  the  dangerous- fire 
season,  and  the- annual  clearing  previous  to  the  fire  season  of  a  100  to 
150-foot  strip  of  land  along  the  railroads  of  all  inflammable  material. 

7.  Laws  enforcing  timber  operators  to  provide  special  protec¬ 
tion  to  areas  during  logging  .operations  and  where  they  have  created  a 
special  -  hazard  as  determined' by  the  state  Forester  so  long  as  logging 
operations  continue  and  the  special  hazard  exists. 

*  . ,  ;  *  ■  ».  .  •  •  *  • 

•  Digest  ".of  Desirable  Forestry -Practice  Reports  • 

•  •  *  .for  the  Central  Hardwood  Region 

C.  R.  Tiliotson 

Object 

The  object  of  "desirable  forestry  practice”  as  indicated  in  the 
outline  should  be  to  produce,  the  maximum  amounts  of  timber  of  the  spe¬ 
cies  "which  can  be  grown  to  the  best  economic  advantage  on  the  site.” 

In  producing  timber  for  the  market,  this  will  ordinarily  mean  species 
•fthich  occur  naturally  in  a  region  because  the  local  markets  for  timber 
.  have  been  built  up  around  them;  in  producing  it  for  the  owner*  s  own 
use,  other  species  may  be  introduced  if  they  ar-  more  suitable  for  the 
purpose  in  v^ew.  * 

r  ■  ■  .  *  \  .  . 

Types  •  ' 

For  the  ptirpose  of  discussing  "desirable  practice"  in  the  re¬ 
gion  it  seems  essential  to  distinguish  only  the  three  following  gen¬ 
eral  types: 
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(1)  Upland  hardwoods 

(2)  Bottomland  11 

^3)  Mixed  stands  of  pine  and  hardwoods 

Factors  influencing  Desirable  Practice 

(1)  Selection  of  best  trees  and  best  species  5.n  past  cutting 
has  left  a  stand  of  poor  grade. 


(2)  Pasturing  has  reduced  the  vigor  of  stands  and  caused  them 
to  become  open, 

(3)  Fire  has  greatly  reduced  the  value  of  the  stand  where  it 
has  occurred. 

VI  >  ,  . 

\ 

Damage  greatest  in  fenced  woodlots,  The  great  number  of  owners 
involved  and  need  for  sha.de  for  stock  will  make  possible  the  saving  of 
only  a  part  of  the  hardwood  woodlots  from  stock  injury. 

Removal  of  stock  is  recommended  on  unfenced  lands  because  it 
induces  burning.  In  mixed  stands  of  pine  and  hardwoods,  elimination  of 
grazing  is  not  so  essential. 

Methods  of  Cutting  • 

Summing  up  then  the  methods  of  cutting  proposed  in  so  far  as 
economic  factors  will  permit  are: 

(1)  For  upland  hardwoods:  cut  valuable' species  to  a  diameter 

of  16  or  18  inches;  cut  species  of  little  value  to  lowest  merchantable 
diameter;  cut  weed  trees  out  entirely, 

(2)  For  bottomland  har&woo&s:  cut  valuable  species  to  a  diameter 
of  30  inches;  cut  species  of  little  value  t°  lowest  merchantable  diam¬ 
eter;  cut  fteed  trees  out  entirely,  if  high  diameter  cutting  limit  can¬ 
not  be  maintained  for  valuable  species,  cut  the  scar!  clean  of  all  stems. 


(3)  For  mixed  stands  of  pine  and  hardwoods.  Cn  south  slopes  and 
ridges  cut  pine  tc  a  12  cr  14— inch  diameter  limit  taking  not  over  50 
per  cent  cr  60-  per  cent  of  stand.  Cut  all  hardwoods.  On  north  slopes 
cut  hardwoods  the  same  as  ocher  upland  hardwoods  and  pine  to  a  12  or 
x 4— inch  diameter  limit.  Where  pine  occurs  in  nearly  w.ce  stands,  cut 
to  a  14  or  16-j.nch  diameter  limit  with  the  restriction  however,  of 
cutting  not  over  50  per  cent  or  60  per  cent  of  the  stand  by  volume. 


(4)  Badly  culled ,  burned ,  and  grazed  stands  Tins'1'  first  be  rejuve¬ 
nated  by  excluding  grazing  and  fires.  With  r eprc&ucb ion  established,  cut 
out  old  decadent  and  broken  trees  as  well  as  formerly  suppressed  spread¬ 
ing  trees  left  after  logging.  Thereafter  handle  like  other  stands. 
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V?)  Ever-aged  young  pole  stands  in  regions  where  there  is  a 


demand,  for  nine 
diarne  t  or  1 5  n:i  t 
current  demand 


props  must  he  handled  in  accordance  with  a  flexible 
system  of  cutting-  Ills  iir.ais  will  vary  with  the 
for  props  of  various  sizes. 


Summary  of  Devastated  Land.  Problem  in  the_  cent  raj.  Hardwood  Region 

C.  R.  Tillotson 

In  the  central  hardwood  region  there  are  perhaps  two  million 
acres  of  land  confined  to  ridge  tops  and  high  plateaus  that  are  bearing 
a  scrubby  growth  of  black  jack  oak,  post  oak,  and  scattering  white  and 
black  oak.  The  greater  proportion  of  this  land  occurs  in  the  Ozark  re¬ 
gion.  The  blackjack  timber  is  practically  worthless  except  for  cord- 
wood  for  which  the  market  is  very  limited  and  the  growth  of  all  spe¬ 
cies'  is  very  slow.  This  type  of  land  might  be  called  devastated  in 
that  there  appears  little. probability  of  its  composite changing  ex¬ 
cept -for  the  worse  as  time  goes  on.  It  hardly  seems  possible  to  alter 
this  type  by  cutting  methods,  since  the  blackjack  oak  is  a  prolific 
sprouter  and  has  a  tendency,  accordingly,  to  increase  its  proportion 
in  a  stand  following  cutting  operations.  Although  success  is  not  as¬ 
sured,  t.be  only  recourse  seems  to  be  that  of  planting  such  areas  to 
pine.  Short  leaf  pine  appears  to  be  the  logical  species  to  use  since 
the  region  lies  within  its  natural  range.  Owing  to  the  rather  open 
hallo  of  shortleaf  pine,  however,  it  does  not  seem  that  this  species 
will  ever  shade  out  the  oak  even  if  it  should  succeed  in  overtopping 
it.  It  might  be  worth  while  to  try  other  species  also,  such  as  white 
pine  and  Scotch  pine. 


FOR  LIh .  Cl. U  P 


I  will  record,  here  my  views  regarding 
studies.,  red  upon  the  very  interesting  and 
of  last  week. 


the  "mi  nitre  a.  rear'd  Tomtits" 
instruct i*v  e  cox.  f  er enc es 


'The  broad  purpose  of  this  series  of  reports  is  to  put  before 
the  forest  landowners  and  general  public: 


(1)  The,  recommendations  of  the  Forest  Service,  based  upon  our 
experience  and  investigations  to  date,  as  to  the  methods  of  protection 
and  silviculture  which  will  secure  reasonably  complete  and  valuable 
timber  crops  in  accordance  with  the  possibilities  of  the  site  and 
type.  These  should  be  addressed  primarily  to  the  landowner  who  con- 
t  emulates  the  intensive  use  of  his  land  for  timber  produce  ion. 


(2)  The  measures  or  steps  which  we  believe  essential  to  prevent 
denudation  of  forest  lands  and  to  keep  them  reasonably  productive. 
Those  should  be  worked  out  from  the  standpoint  of  the  landowner  who 
is  disposed  to  take  the  f  irst  ;steps  in  forestry  (as  with  a  view  to 
government  purchases  or  exchanges)  and  should  indicate  the  scope  and 
character  of  the  public  regulations  necessary  tq  prevent  forest  lands 
from  lapsing  into  an  unproductive  condition.  "Public  Requirements"  . 
as  such  should  not  be  featured  in  the-  reports  by  title  or  otherwise;  . 
but  they  should  contain  reasonable  specific  recommendations  designed  i 
guide  State  legislation  or  administrative  action  whenever  the  better-*  \ 
ment  of  forest  conditions  by  this  means  becomes  possible. 


Each  report  should  aim  to  accomplish  these  broad  purposes  in 
the  most  effective,  manner  for  its- own ^region.  While  the  basis  of  the 
"minimum"  measures  should  be  the 'physical  conditions  that  must  be  pro¬ 
vided  to  prevent  forest  land  from  becoming  barren,  principle 

should  not  be  adhered  to  §o  strictly  as. to  prevent  the  most  common 
sense  and  .effective  presentation  in  view  of  the  situation  in  each 


region.  In  my  judgment  economic  factors  and  the  more  progressive  opin¬ 
ion  or  practice  of  forest  landowners  in  the  region  will  necessarily 
influence  the  measures  recommended  to  a  greater  or  less  degree.  I  see 
no  reason  why  they  should  not.  Let  us  bear  in  mind  that  the  purpose 
of  this  series  of  publications  is  to  promote  progress  in  forestry  prac¬ 
tice  and  that  the  most  effective  way  of  accomplishing  that  purpose  in 
each  region  should  guide  the  nature  and  form  of  presentation  of  the  re¬ 
port,  in  our  western  districts,  for  example,  probably  excepting  red*- 
woed,  I  believe  that  our  minimum  measures  might  well  set.  their  sights 
somewhere  near  the  best  practice  as  yet  adopted  by  any  of  the  private 
landowner s« 


Similar  considerations  of  effectiveness  in  dealing  with  a  partic¬ 
ular  region  should  also  govern  the  structure  of  the  reports.  It  is  not 
necessary  to  make  these  uniform.,  TThere  it  is  believed  desirable  to 
treat  the  "minimum  measures"  and  the  "desirable  forestry  practice"  as 
distinct  sections,  that  method  should  be  employed.  If  a  regional  situ¬ 
ation  can  be  better  dealt  with,  however,  by  combining  the  two,  either 
building  from  the  bottom  up  or  from  the  top  down,  I  would  not  hesitate 
to  prepare  the  report  accordingly. 
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'  •  Tilth  the  same  idea  of  fl  exib-n  tly  In  mind,  there  nhorud  be  no 
hesitation  to  iaclir.de  alternative  mea-sures ,  as  between  p  lection 
cutting  and  clean,  cuttd.ng,  with  a  "brief  presentation  -o  the  merits, 
drawbacks.  and  possibilities  of  each,  or  suppl emen bal  discussions 
dealing  with  secondary  forest  industries  or  forms  of  forest  manage¬ 
ment  adapted  to  particular  requirements.  Where  worthwhile,  for  ex¬ 
ample,  we  might  distinguish  between  the  measures  adapted  to  virgin 
stands  and  those  adapted  to  second  growth  stands-  The  guiding  point 
again  should  be  how  to  put  the  main  -ideas  in  the  report  over  most 
effectively  in  consideration  of  the  needs  and  problems  the  region 
concerned* 

We  should  of  course  frankly  recognise  ourselves*  and  probably 
state  specifically  in  the  general  introduction  to  all  reports,.,  that 
no  finality  is  claimed  for  the  measures  proposed,  and_  particularly 
that  our  intensive  forestry  practice  is  bound  to  develop  rapidly  and 
change  to  some  extent  as  forest  research  is  extended  and  practical  ex¬ 
perience  gained.  The  introduction  should  make  clear  that  the  Service  is 
at  tamp  ting  no  more  than  to  put  in  reasonably  concrete  form  the  results 
of  the  experience  and  investigative  work  in  the  United  States  to  the 
present  time,  for  the  purpose  of  practical  aid  in  protection  and  tim¬ 
ber  g rowing  on  private  lands* 


The  approximate  cost  of  the  measures  proposed  under  both 
"minimum”  and  u  da  livable"  should  be  indicated  as  far  as  practicable. 
It  is  unnecessary  to  discuss  the  question  as.  to  whether  certain  of 
these  costs  or  all  of  them  should  be  regarded  as -chargeable  to  the 
logging  operation*  or  as  an  investment  in  second  growth  It  is  impor¬ 
tant,  however,  to  point  out  to  what  extent  the  measures  proposed: 


- (1)  Are  necessary  or  desirable  for  the  protection  of  merchant¬ 
able  timber  or  logging  investment ,  or  to  reduce  the  cost  of  fire 
fighting,  etc. 

(2)  Reduce  logging  costs  or  do  not  involve  real  financial  sacri¬ 
fice,  as  in  the  case  of  small  timber,  defective  seed  trees,  etc. 


In  general,  the  reports  should  contain  no  positive  statements  as 
to  the  success  or  the  impossibility  of  commercial  reforestation  in  the 
region -concerned.  They  should,  indicate,  however,  conservatively,  what 
may  be  expected  in  future  yields  if  the  two  general  groups  of  recommen¬ 
dations  are  followed,  possibly  an  exception  to  the  foregoing  should  be 
made  in  the  case  of  the  Rocky  Mountain  lodgepole  region,  the  southwest¬ 
ern  pine  region,  and  the  Appalachian  spruce  bype.  Possibly  it  would  be 
best  for  the  reports  to  say  plainly  in  those  cases  that  intensive  for¬ 
estry  practice  does  not  appear  feasible  for  the  private  owner  for  at 
least  a  long  time  to  come;  and  hence  *$bat  little  progress  in  intensive 
forest  management  can  be  expected,  .except  under  public  ownership. 
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In  general .  the  treatment  in  the  report  should  not  be  tech- 
nica?.  and  should  be  aimed  at  the  landowner  and  the  everyday  reader  - 
not  the  professional  forester*  In  the  regions  containing  a  large 
number  of  forest  types  or  variations,  the  reports  would  miss  their 
mark  if  they  attempted  a  detailed  or  complete  discussion  of  all  of 
them.  At  the  same  time,  I  believe  it  es  entlal  for  their  purpose 
that  either  the  most  important  forest  types-  or  the  typos  most  distinc¬ 
tive  of  the  major  forest  acreage  in  the  region  should  be  treated  in  a 
fairly  comprehensive  way,  or,  as  an  alternative,  that  suggestive  and 
illustrative  examples  of  good  forestry  practice  be  included. 


1  favor  the  inclusion  of  a  recommendation  for  management  plans 
covering  individual  properties  as  part  of  the  n desirable”  forestry 
.  practice  of  the  regions  which  are  reasonably  ready  for  this  develop¬ 
ment-  This  recommendation,  however,  should  supplement  rather  than 
replace  a  sufficient  discussion  of  silvicultural  methods  to  at  least 
make  clear  certain  illustration  forms  of  practice  that  the  Service 
recommends.  Furthermore,  in  advocating  management  plans,  I  am  in¬ 
clined  to  think  that  we  should  definitely  include  o ho  regulation  of 
cut  on  the  sustained  yield  principle  as  an  important  feature.  This 
might  be  presented  as  a  phase  of  forestry  practice  not  always  possi¬ 
ble  at  first  but  as  essential  in  fully  developing  the  management  plan 
idea.  It  might  also  be  desirable  to  suggest  the  possibility  of  manage¬ 
ment  plans  worked  out  by  public  agencies  for  counties,  townships,  or 
other  practicable  units. 


.  / 

I  believe  that  each  report  should  be  published  separately  with 
a  title  including  key  words  common  to  the  whole  seri°  combined  with 
the  region  to  which  the  report  applies.  A  short  introduction,  indicat¬ 
ing  the  general  purpose  of  the  series  in  some  such  way  as  I  have  pre¬ 
sented  it  in  this  memorandum  should  be  published  with  each  regional 
report.  All  the  reports  should  be  kept  as  concise  as  possible  with  a 
view  to  getting  them  read  by  the  nonprof essional  audience  to  whom  they 
are  addressed,, 


As  a  minor  point,  it  does  not  impress  me  as  desirable  to  carry  over 
minor  betterments  in  fire  protection  into  the  desirable  forestry  prac¬ 
tice,  such  as  slight  differences  in  patrol  organizations,  etc.  It 
seems  to  me  that  these  should  be  included  under  the  minimum  measures. 
Important  insect  an  A’  tree  diseases  should  be  dealt  with  very  briefly 
and  in  broad  terms  in  connection  with  the  general  protective  features. 

I  do  not  see  thaC  we  can  do  much  more  than  point  out  the  existence 
of  these  pest?  and  the  necessity  cf  incorporating  into  the  forest  pro¬ 
tection  of  toe  region  such  measures  of  eradication  or  control  as  may 
be  worked  cut  by  entomologists  or  pathologists  and  found,  by  test,  to 
bo  effective. 
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I  am  very  nnjcti  gra/tified  by  the  way  in  vb~c~  ;<hii 
ect  is  shaping  up,  as  brought  out  at  the  ha/^°n  oonfen 
lieve  that  ib  will  represent  a  very  imr><>-  tart  end  vaiuas 
from  the  Service  to  the  forestry  movement* 


(Signed)  V.  E,  Greeley, 
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